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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1969-1976. 
Soil names and descriptions were approved in 1977. Unless otherwise 
indicated, statements in this publication refer to conditions in the survey area in 
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and the University of Nebraska Conservation and Survey Division. It is part of 
the technical assistance furnished to the Middle Niobrara and Lower Niobrara 
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Cover: Conservation practices such as farmstead windbreaks, erosion-controt 
structures, and farm ponds are used on this farmland in the Keya Paha River 
Valley. Soils in the Wewela-Valentine-Anselmo association are in the 
foreground, and soils in the Anselmo-Labu association are in the background. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Keya Paha County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These. and: many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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Keya Paha County is in the north-central part of 
Nebraska. It borders South Dakota to the north, Boyd 
County to the east, Rock and Brown Counties to the 
south, and Cherry County to the west. The total land 
area is 491,300 acres, or 768 square miles. Springview, 
the county seat, is the largest town. It has a population 
of about 260. 

Ranching and farming are the main occupations in 
Keya Paha County. Ranching and related businesses 
provide most of the employment. Corn and alfalfa, the 
most extensively grown crops, provide feed for cattle as 
well as cash income. 

Almost 90 percent of the soils in Keya Paha County 
are on uplands. The two major types of soils on uplands 
are the sandy soils that formed in eolian sand and the 
shallow, loamy soils that formed in limy sandstone. Other 
upland soils formed in weathered shale and in gravelly 
outwash material. Water erosion and soil blowing are the 
main hazards on the upland soils. Insufficient rainfall 
during some seasons is a limitation to crops. Conserving 
water on farmland and properly using the native 
rangeland are major concerns of management. 

The remaining 10 percent of the soils in Keya Paha 
County are in wet valleys and on river bottoms. These 
soils formed in eolian and alluvial material. They are 
subirrigated by a seasonal high water table and produce 
much of the winter hay grown for livestock. 

About 50 percent of the soils in Keya Paha County are 
sandy. Nearly 25 percent formed in material that 
weathered from sandstone. Some clayey soils are in the 
northeastern part of the county and on breaks to the 
Niobrara River. The soils in the survey area range from 
deep to shallow over mixed sand and gravel, bedded 
shale, and siltstone. They range from excessively 


drained to very poorly drained and from nearly level to 
very steep. 

This soil survey supersedes the survey of Keya Paha 
County that was published in 1933 (4). It updates the 
earlier survey, provides additional information, and 
includes larger maps that show the soils in greater detail. 


general nature of the survey area 


This section provides general information about the 
history and development; physiography, relief, and 
drainage; geology and groundwater; and climate of Keya 
Paha County. 


history and development 


The first permanent settlements in the area that is now 
Keya Paha County were established in 1871 near the 
mouth of Wyman Creek. The early settlers came mainly 
from eastern and southeastern Nebraska and were of 
northern European, mainly German, descent. In 1884, 
this area was organized as part of Brown County. In 
1885, Keya Paha County was separated from Brown 
County, and the county seat was established at 
Springview. 

According to the federal Census, the population of 
Keya Paha County was 3,920 in 1890, 3,203 in 1930, 
and 1,340 in 1970. The villages of Burton, Brocksburg, 
Mills, Meadville, Jamison, and Norden have a population 
of 100 or less. 

Keya Paha County has three major highways: U.S. 
Highway 183 and State Highway 137, which run from 
north to south, and State Highway 12, which runs from 


east to west. These are all-weather, hard-surface 
highways. 

In 1871, the agriculture in Keya Paha County consisted 
almost entirely of cattle raising. By 1885, farmers had 
taken over most of the better farming land under the 
Homestead and Timber Culture Act. Much of the land in 
the county is poorly suited to cultivation, and cattle 
raising has remained the main source of revenue. 

In 1935, the federal Census reported that there were 
571 farms in the county averaging 825 acres in size. In 
1974, the Census reported 258 farms averaging 1,850 
acres in size. 

In the late 1960's and early 1970's, irrigation increased 
greatly because of higher grain prices, the introduction of 
the "center pivot" automatic sprinkler system, and the 
development of better well-drilling equipment. About 
3,200 acres were irrigated in 1969, 7,400 acres in 1974, 
and about 15,000 acres in 1977. 

The main crops grown under dryfarmed or irrigation 
management are corn and alfalfa. The acres of corn 
harvested for grain increased from 4,800 in 1969 to 
7,200 in 1974. The acreage in alfalfa grown for hay also 
has increased in recent years. These changes in land 
use have resulted in the development of a cash-grain 
farming industry. 

The total number of cattle in the county has increased 
from 31,000 in 1930 to 47,200 in 1974. The number of 
hogs has decreased from 16,000 in 1930 to about 6,000 
in 1974. The number of poultry and sheep also has 
decreased in recent years. 


physiography, relief, and drainage 


Keya Paha County is in the High Plains section of the 
Great Plains physiographic province. There are six 
general landform areas that constitute the present 
topography and relief of the county. These landforms are 
the remnants of a smooth to rolling plain that was 
capped by light gray, limy sandstone of variable 
hardness. The surface of this plain has been modified 
considerably by successive periods of wind and water 
erosion, extensive deposition of sand, gravel, and silt, 
and a period of severe erosion. 

The landscape in the northwestern and north-central 
parts of the county is a high plain, a remnant of the 
original smooth to rolling plain that has not been 
significantly modified by erosion. 

The area extending northwest to southeast between 
Norden and Springview is a nearly level, broad plain that 
is 5 to 8 miles wide. This plain is the remnant of the 
large deposits of sand, gravel, and silt that covered the 
original sandstone plain. It slopes gradually eastward, 
and the relief is no more than 20 feet. In most of this 
area, a thin cap of loamy or silty loess overlies coarse 
sand and gravel. This landform, which is also found in 
the extreme northeastern part of the county, is the 
topmost formation in the county. 

In the central and east-central parts of the county, the 
landscape is very mixed and consists of rolling to nearly 
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level, sandy soils. This landform is lower than the 
sandstone-capped plain to the west. The sandy and 
loamy material in this area is derived from the original 
sandstone-capped plain. Wind and water have separated 
and blown this material, and the result is a hummocky 
topography. The drainage system in this area is poorly 
established because water is rapidly absorbed by the 
porous, sandy soils. As a result, many of the valley 
drainageways of this landform are wet. 

The landscape consisting of the valley slopes and 
adjacent uplands on the north side of the Niobrara and 
Keya Paha Rivers has the most broken relief. These 
rivers and their tributaries have cut into the sandstone 
and removed most of the surface deposits of sand, 
gravel, and silt. The drainage system of this landscape is 
a deep, steep-sided, dendritic type separated by narrow 
divides. The base of this drainage system is mainly in 
Pierre Shale, which is the lowest formation exposed in 
the county. In places, the relief is more than 200 feet 
within a horizontal distance of 1,600 feet. Sandstone is 
exposed near the head of many drainageways, and there 
are remnants of sandstone on most of the higher and 
narrower divides in the Niobrara River Valley. Some of 
the outcrops of sandstone are nearly vertical. There are 
some nearly vertical exposures of the Brule Formation, a 
layer of light gray chalk between the sandstone and 
shale formation, on the slopes of the Niobrara River 
Valley. 

The strongly sloping to steep uplands north of the 
Keya Paha River Valley developed mainly over Pierre 
Shale. This landform is 30 to 50 feet lower in elevation 
than the original sandstone-capped plain. Eight 
secondary drainage systems, running north to south and 
flowing into the Keya Paha River, severely dissect this 
upland area. Surface runoff is rapid, and erosion is 
severe. The surface features of this landscape generally 
are less harsh and less angular than those in the areas 
adjacent to the north side of the Niobrara River and both 
sides of the Keya Paha River; the drainage channels are 
less deeply entrenched, and the divides are lower and 
more rounded. In some of the level areas of this 
landscape, loess has been deposited over the Pierre 
Shale. These areas are 160 to 400 acres in size and the 
soils are suited to cultivation. 

Alluvial soils are on the terraces and bottom lands 
along the rivers in the county. The terraces are 10 to 60 
feet above the streams. The soils on these terraces are 
well drained. In many areas, the soils on bottom lands 
have a high water table and are subject to flooding. The 
surface of this alluvial landscape is nearly level except 
on some of the more sandy terraces where the wind has 
formed low hummocks and in areas where the 
landscape is dissected by stream channels. 

Many stony areas are scattered throughout the central 
and eastern parts of the county. These areas are 50 to 
100 feet higher than the surrounding plain, which 
overlies Pierre Shale or sand. Most are isolated hills that 
are less than 400 acres in size; some are more than 2 
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square miles in size. These stony areas are capped by 
remnants of harder sandstone beds, which have resisted 
erosion. Many of these areas are buttelike and have flat 
tops. 


geology and ground water 


Keya Paha County is underlain by bedrock of 
Cretaceous and Tertiary age. The oldest exposed 
formation is the Pierre Shale, which is of Cretaceous 
age. It is overlain successively by the Chadron and Brule 
Formations of Oligocene age, the Ogallala Formation of 
Pliocene age, and surficial deposits of Quaternary age. 

Pierre Shale is exposed on the valley sides of the 
Keya Paha River and on the lower part of the valleys of 
its main tributaries. It is also exposed along the Niobrara 
River Valley and on the lower part of the tributary valleys 
as far west as R. 23 W. 

The Chadron and Brule Formations are exposed in the 
Southwestern part of the county on the valley sides of 
the Niobrara River. They consist of soft, light colored, 
cracked and fractured claystone and siltstone. There are 
springs and seep areas where water flows from this 
fractured stone. 

The Ogallala Formation is dominant throughout the 
rest of the county. It consists of soft, light gray, lime- 
cemented sandstone that has lenses of uncemented silt, 
sand, gravel, and clay and some layers of hard 
sandstone. 

The deposits of Quaternary age consist mainly of fine 
and medium sand and some gravel. Near natural lakes 
and in the larger stream valleys, the water-saturated 
layer in these deposits is thick enough that wells yield a 
small amount of water for domestic or livestock use. 

All the water for public and domestic use and much of 
the water for livestock is obtained from wells. The 
Ogallala Formation is the main source of ground water in 
the county. 


climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Summers in Keya Paha County usually are very warm 
and have frequent hot spells and occasional cool days. 
Winters are very cold due to the Arctic air that frequently 
surges over the area. Most precipitation falls during the 
warm seasons; it is normally heaviest late in spring and 
early in summer. Winter snowfall is normally not too 
heavy; the snow is blown into drifts, and much of the 
ground is free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Springview in the 
period 1951 to 1974. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 24 degrees F, 
and the average daily minimum temperature is 13 


degrees. The lowest temperature on record, which 
occurred at Springview on January 29, 1966, is -26 
degrees. In summer the average temperature is 73 
degrees, and the average daily maximum temperature is 
86 degrees. The highest recorded temperature, which 
occurred on July 13, 1954, is 110 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units." During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 20 inches. Of this, 16 
inches, or 80 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 13 inches. The heaviest 1-day 
rainfall during the period of record was 3.91 inches at 
Springview on July 1, 1962. Thunderstorms occur on 
about 50 days each year, and most occur in summer. In 
small, scattered areas, the thunderstorms are 
accompanied by hail. 

Average seasonal snowfall is 37 inches. The greatest 
snow depth at any one time during the period of record 
was 22 inches. On an average of 25 days, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. Blizzards occur several 
times each winter. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 75 percent 
of the time possible in summer and 65 percent in winter. 
The prevailing wind is from the south. Average 
windspeed is highest, 13 miles per hour, in April. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 


The soil maps at the back of this publication were 
prepared from aerial photographs. 


The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soil map 
units" and “Detailed soil map units.” 


While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 


are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 


The general soil map at the back of this publication 
shows the soil associations in this county. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
Some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


soil descriptions 


dominantly sandy and loamy soils on 
eolian and residual uplands 


This group is made up of 6 associations. The soils are 
nearly level to steep and are excessively drained and 
well drained. 


1. Valentine-Tassel association 


Deep and shallow, gently sloping to steep, excessively 
drained and well drained sandy soils that formed in 
windblown material or in residuum of sandstone 


This association consists of rolling to hilly, sandy soils 
on uplands. These soils are on hard-sandstone ridges 
and flat-topped buttes. 

This association makes up about 16 percent of the 
county. The land area is about 79,000 acres. Valentine 
soils make up about 48 percent of the association, 
nt soils 29 percent, and minor soils 23 percent (fig. 
1). 
Valentine soils are hilly to rolling. They are deep and 
excessively drained. Permeability is rapid. Typically, the 
surface layer is very friable, dark grayish brown fine sand 
about 7 inches thick. The layer below that is loose, 
grayish brown fine sand about 9 inches thick. The 
underlying material, to a depth of 60 inches, is pale 
brown fine sand. 

Tassel soils are gently sloping to steep. They are 
shallow and well drained. Permeablity is moderately rapid 


or rapid. Typically, the surface layer is very friable, dark 
grayish brown loamy fine sand about 5 inches thick. The 
subsurface layer is very friable, grayish brown fine sandy 
loam about 4 inches thick. The underlying material is 
light gray loamy sand that has fragments of sandstone. 
Consolidated white sandstone is at a depth of 13 inches. 

The minor soils in this association are Duda, Dunday, 
Els, Manter, and Ronson soils. Duda and Ronson soils 
are moderately deep over sandstone. Duda soils are 
sandy and are in low, hummocky areas. Ronson soils are 
loamy and are nearly level. Dunday soils are deep, sandy 
soils that have a dark gray and dark grayish brown 
surface layer more than 10 inches thick. Els soils are 
deep, sandy soils in subirrigated areas. Manter soils are 
deep, loamy soils on the lower part of side slopes in the 
broader valleys. 

About 80 percent of the acreage of this association is 
native rangeland that is used for grazing. The rest, which 
is made up of the gently sloping soils, generally is used 
for alfalfa. The main agricultural enterprise is raising 
livestock, mainly cows and calves; the calves are sold in 
the fall as feeders. 

The main concern in managing the native rangeland in 
this association is maintaining or improving the range 
condition. In cultivated areas, the main concerns of 
management are controlling soil blowing and maintaining 
or improving the fertility of the soils. A large amount of 
crop residue on the surface and minimum tillage help to 
control soil blowing and maintain fertility. In a few areas, 
sufficient water is available for irrigation. In some areas, 
however, irrigation is not feasible or practical because of 
the characteristics and limitations of the soils. 

On the average, the ranches and farms in this 
association are 1,500 acres in size; a few ranches are as 
much as 3,000 acres. Feeder calves are sold at local 
markets. There are a few gravel roads or improved dirt 
roads, which mainly provide access to the individual 
ranches. Most of these roads are along section lines, but 
some follow the topography around hills or wet areas. 


2. Manter-Valentine association 


Deep, nearly level to moderately steep, excessively 
drained and well drained sandy soils that formed in 
windblown material 


This association consists of nearly level to moderately 
steep, sandy soils on rolling uplands. There are many 
swales in this association. 


Soil survey 


Figure 1.—Pattern of soils, topography, and underlying material in the Valentine-Tassel association. 


This association makes up about 12 percent of the 
county. The land area is approximately 58,000 acres. 
Manter soils and similar soils make up about 38 percent of 
the association, Valentine soils and similar soils make up 
36 percent, and minor soils 26 percent (fig. 2). 

Manter soils are nearly level to moderately steep. 

They are deep and well drained. Permeability is 
moderately rapid. Typically, the surface layer is loose, 
dark grayish brown loamy fine sand about 6 inches thick. 
The subsurface layer is about 6 inches thick. It is very 
dark grayish brown, very friable fine sandy loam in the 
upper part and brown, very friable loamy fine sand in the 
lower part. The subsoil extends to a depth of 24 inches; 
it is friable, pale brown fine sandy loam. Sandstone is at a 
depth of about 48 inches. 

Valentine soils are hilly to rolling. They are deep and 


excessively drained. Permeability is rapid. Typically, the 
surface layer is loose, dark grayish brown fine sand 
about 7 inches thick. The underlying material, to a depth 
of 60 inches, is pale brown fine sand. 

The minor soils in this association are Duda, Holt, 
Ronson, Dunday, Іраде, Jansen, O'Neill, and Tuthill 
soils. Duda, Holt, and Ronson soils are moderately deep 
over sandstone; they are in higher positions on the 
landscape. Dunday and Ipage soils are deep, sandy soils 
on lesser slopes and in swales. Jansen and O'Neill soils 
are moderately deep over sand and gravel; they 
generally are on the highest ridgetops. Tuthill soils are 
nearly level, well drained, loamy soils in upland valleys. 

The soils in this association are used mainly as 
rangeland. In some areas, they are used as cropland, 
hayland, or pasture that is irrigated using a center-pivot 
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sprinkler system. The main agricultural enterprise is 
raising livestock, mainly cows and calves; the calves are 
sold in the fall as feeders. 

The main concern in managing the native rangeland in 
this association is maintaining or improving the range 
condition. In cultivated areas, the main concerns of 
management are controlling soil blowing and maintaining 
or improving the fertility of the soil. A large amount of 
crop residue on the surface, stripcropping, minimum 
tillage, and applying fertilizer help to control soil blowing, 
maintain fertility, and conserve moisture. In a few areas, 
sufficient water is available for irrigation. However, the 
potential for developing the supply of ground water for 
irrigation use is limited by the general thinness of the 
saturated, coarse-textured sediment that overlies the 
shale. 

On the average, ranches and farms in this association 
are 1,500 acres in size; a few ranches are as much as 
3,000 acres. Feeder cattle are sold at local markets. 


There are a few gravel roads or improved dirt roads, 
which mainly provide access to the individual ranches. 
Most of these roads are along section lines, but some 
follow the topography around hills or wet areas. U.S. 
Highways 183 and 137 and Nebraska Highway 12 cross 
the areas of this association. 


3. Tassel-Duda-Ronson association 


Shallow and moderately deep, nearly level to moderately 
steep, well drained loamy and sandy soils that formed in 
windblown material or in residuum of sandstone 


This association consists of nearly level loamy soils on 
a plain that is interrupted by areas of sandy hummocks 
and subirrigated lowlands. The sandy soils and 
subirrigated soils are nearly level to moderately steep or 
rolling. 


Figure 2.—Pattern of soils, topography, and underlying material in the Manter-Valentine association. 


This association makes up about 11 percent of the 
county. The land area is about 52,000 acres. Tassel soils 
make up 24 percent of the association, Duda soils 21 
percent, and Ronson soils 16 percent; Valentine soils 
make up 12 percent, and the other minor soils make up 
27 percent. 

Tassel soils are nearly level to moderately steep. They 
are shallow and well drained. These soils are mainly in 
large, flat areas where sandstone is within a depth of 20 
inches. In some areas, they are on the steeper slope 
breaks along drainageways that have cut back into the 
tablelands. Permeability is moderately rapid or rapid 
above the sandstone. Typically, the surface layer is very 
friable, dark grayish brown fine sandy loam about 4 
inches thick. The next layer is grayish brown, very friable 
fine sandy loam about 3 inches thick. The underlying 
material is light grayish brown fine sandy loam that has 
fragments of sandstone. Weakly cemented sandstone is 
at a depth of about 17 inches. 

Duda soils are nearly level to strongly sloping. They 
generally are on low-lying hummocks and side slopes. 
These soils are well drained and are moderately deep 
over sandstone. Permeability is moderately rapid above 
the sandstone. Typically, the surface layer is dark 
grayish brown, loose loamy fine sand about 3 inches 
thick. The next layer is brown, loose fine sand about 9 
inches thick. The underlying material is brown fine sand. 
Consolidated sandstone is at a depth of about 36 
inches. 

Ronson soils are nearly level to strongly sloping. 
These soils are well drained and are moderately deep 
over sandstone. Permeability is moderately rapid. 
Typically, the surface soil is very friable, grayish brown 
fine sandy loam about 13 inches thick. The next layer is 
friable, light gray fine sandy loam about 5 inches thick. 
The underlying material is white loamy sand that has 
weathered fragments of sandstone. Consolidated 
sandstone is at a depth of about 25 inches. 

The minor soils in this association are Dunday, Ipage, 
Valentine, Meadin, O'Neill, Manter, Vetal, and Holt soils. 
Dunday and Іраде soils are deep, sandy soils in swales 
or on low hummocks. Valentine soils are deep, sandy 
soils on the larger hummocks. Meadin and O'Neill soils 
are shallow and moderately deep over sand and gravel; 
they are in the higher landscape positions. Manter and 
Vetal soils are deep and loamy, and Holt soils are 
moderately deep over sandstone; these soils are in level 
areas where the sandstone is at a depth ranging from 20 
to more than 60 inches. 

About 70 percent of the acreage of this association is 
native rangeland that is used for grazing. The rest is 
cropland. The main agricultural enterprise is raising 
livestock, mainly cows and calves; the calves are sold in 
the fall as feeders. 

The main concern in managing the rangeland in this 
association is maintaining or improving the range 
condition. In cultivated areas, the main concerns of 
management are controlling soil blowing, maintaining or 
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improving the fertility of the soils, and conserving 
moisture. Soil blowing can be reduced, moisture 
conserved, and fertility maintained by maintaining a 
cover of crops, grass, or crop residue on the soil. In a 
few areas, sufficient water is available for irrigation. 
However, the potential for developing the supply of 
ground water for use in irrigation is limited by the general 
thinness of the saturated, coarse-textured sediment that 
overlies the shale. The characteristics and limitations of 
the soils should be considered before developing an 
irrigation system. 

On the average, the ranches and farms in this 
association are 1,500 acres in size; a few ranches are as 
much as 3,000 acres. Feeder calves are sold at local 
markets. There are a few gravel roads or improved dirt 
roads, which mainly provide access to the individual 
ranches. Most of these roads are along section lines, but 
some follow the topography around hills or wet areas. 
U.S. Highway 183 and Nebraska Highway 12 cross a 
small area of this association north and east of 
Springview. 


4. Wewela-Valentine-Anselmo association 


Moderately deep and deep, nearly level to steep, well 
drained and excessively drained loamy and sandy soils 
that formed in windblown material or in residuum of 
shale 


This association consists of loamy and sandy soils that 
are underlain by clay at a depth between 1 and 20 feet. 
These soils are in a complex pattern on the landscape. 

This association makes up about 7 percent of the 
county. The land area is about 33,000 acres. Wewela 
soils make up about 17 percent of the association, 
Valentine soils 16 percent, and Anselmo soils 11 
percent; Іраде and O'Neill soils make up 10 percent 
each, and the other minor soils make up 36 percent. 

Wewela soils are nearly level to strongly sloping. They 
are well drained and loamy. Permeability is moderate 
above the clayey material and very slow below that. 
Typically, the surface layer is gray, very friable fine sandy 
loam about 8 inches thick. The subsoil is grayish brown, 
firm sandy clay loam about 8 inches thick. The 
underlying material is light brownish gray and light olive 
brown clay. Bedded shale is at a depth of 36 inches. 

Valentine soils generally are gently sloping to steep. 
They are deep, excessively drained, and sandy. 
Permeability is rapid. Typically, the surface layer is dark 
grayish brown, very friable fine sand about 7 inches 
thick. The layer below that is grayish brown, loose fine 
sand about 8 inches thick. The underlying material, to a 
depth of 60 inches, is pale brown fine sand. 

Anselmo soils are nearly level to steep. They are deep 
and well drained. Permeability is moderately rapid. 
Typically, the surface soil is very friable, grayish brown 
fine sandy loam about 16 inches thick. The subsoil is 
very friable, grayish brown fine sandy loam about 6 
inches thick. The underlying material, to a depth of 44 
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inches, is pale brown fine sandy loam; to a depth of 60 
inches, it is light gray loamy fine sand. 

The minor soils in this association are Dunday, 
Inavale, Іраде, Labu, Manter, O'Neill, and Sansarc soils. 
Dunday and Ipage soils are deep, sandy soils on low 
hummocks or in swales. Dunday soils have a dark 
surface layer more than 10 inches thick; Ipage soils do 
not. Inavale soils are deep, sandy soils on the bottom of 
narrow drainageways. Labu soils are strongly sloping to 
steep and are moderately deep over shale; they are on 
side slopes. Manter soils are deep, sandy soils on the 
upper part of side slopes and in level areas on uplands. 
O'Neill soils are nearly level and are moderately deep 
over sand and gravel. Sansarc soils are shallow over 
shale; they are in the steeper areas along drainageways 
that extend into this association. 

About 80 percent of the acreage of this association is 
cropland. The rest is mainly native rangeland or tame- 
grass pastureland that is used for grazing. Most of the 
farms in this association are diversified, consisting of a 
combination of grain and livestock enterprises. Corn, 
small grains, and alfaita are the main crops. Corn 
generally is grown on the irrigated cropland. Most of the 
pasture and rangeland is in areas of the steeper 
Anselmo and Valentine soils. On many farms, the grains 
that are produced are fed to the cattle or hogs. Cattle 
are either sold to a local market in the fall as feeder 
calves or are fattened on the farm. Hogs usually are 
fattened on the farm. Water for domestic use and 
livestock is available from shallow wells. 

The main concern in managing the rangeland in this 
association is maintaining or improving the range 
condition. The main concerns in managing the cropland 
are controlling water erosion and soil blowing and 
conserving moisture. Water erosion and soil blowing can 
be reduced and soil moisture conserved by maintaining a 
cover of crops, grass, or crop residue. 

Irrigation is limited mainly by the lack of deep wells. 
Most of the water for irrigation is supplied by the Keya 
Paha River and its tributaries. However, the present 
demand for this river water now exceeds the supply, so 
many irrigated crops do not receive enough water. 

On the average, the farms in this association are 640 
acres in size. Farm grain and livestock generally are sold 
to local markets or are shipped directly to larger markets 
in Omaha and Sioux City. Gravel or improved dirt roads 
are along most section lines. Nebraska Highway 12 
crosses this association from east to west, and U.S. 
Highways 183 and 137 cross from north to south. 


5. Anselmo-Labu association 


Deep and moderately deep, gently sloping to steep, well 
drained loamy and clayey soils that formed in windblown 
material or in residuum of shale 


This association consists of loamy and clayey soils on 
a deeply dissected landscape characterized by ridges, 
side slopes, and narrow valleys. The loamy soils 


generally are on ridgetops and the upper part of side 
slopes above the clayey soils. Many high ridgetops and 
some buttes are capped with quartzite. In places, shale 
has been exposed through the erosion of the sandstone 
plain. These soils formed in clayey, loamy, and sandy 
material. 

This association makes up about 2 percent of the 
county. The land area is about 9,000 acres. Anselmo 
soils make up about 20 percent of the association, and 
Labu soils make up 13 percent; Ronson soils make up 
10 percent, Wewela and Tassel soils 9 percent each, 
Sansarc and Ree soils 8 percent each, Schamber soils 7 
percent, and the other minor soils 16 percent. 

Anselmo soils are nearly level to steep. They are on 
the lower part of foot slopes, the upper part of side 
slopes, and ridgetops. These soils are deep and well 
drained. Permeability is moderately rapid. Typically, the 
surface soil is dark grayish brown, very friable fine sandy 
loam about 12 inches thick. The subsoil, to a depth of 30 
inches, is brown, very friable fine sandy loam. The 
underlying material, to a depth of 60 inches, is grayish 
brown fine sandy loam. 

Labu soils are strongly sloping to steep. They are on 
the middle and lower parts of side slopes of the smooth, 
more rounded knolls. These soils are moderately deep 
and well drained. Permeability is slow. Typically, the 
surface layer is dark grayish brown, firm silty clay about 
5 inches thick. The subsoil, to a depth of 20 inches, is 
grayish brown, very firm clay. The underlying material is 
light olive brown clay. Bedded shale is at a depth of 36 
inches. 

The minor soils in this association are Ree, Ronson, 
Sansarc, Schamber, Tassel, Wewela, Manter, Mariaville, 
Valentine, and Verdel soils. Ree soils are deep, silty soils 
on flat ridgetops. Ronson soils are on the upper part of 
side slopes or on ridgetops; they are moderately deep 
over sandstone. Sansarc soils are on steep side slopes 
and are shallow over shale bedrock. Schamber soils are 
on ridgetops and are shallow over gravel. Tassel soils 
are on ridgetops and are shallow over sandstone. 
Wewela soils are on foot slopes or less sloping side 
slopes; they are moderately deep over shale. Manter 
soils are on the upper part of side slopes. Mariaville soils 
are on ridgetops and are shallow over siltstone. 
Valentine soils are deep, sandy soils on hummocks. 
Verdel soils are deep, clayey soils on colluvial foot 
slopes. 

Most of the acreage of this association is native 
rangeland. In some areas, the less sloping soils are used 
as alfalfa hayland. The farms and ranches in this 
association generally include areas of soils in other 
associations that are favorable for cultivation. As a 
result, the farms generally are diversified, consisting of a 
combination of livestock and cropland enterprises. The 
livestock operations generally are cow-calf. The main 
crops on the soils in the adjacent association are corn, 
small grains, and alfalfa. The grain and hay generally are 
used as winter feed for the livestock raised on the soils 
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in this association. Surplus grain is sold at local markets 
or used for fattening cattle and hogs. 

The major concerns in managing the rangeland in this 
association are controlling water erosion and conserving 
moisture. The soils are somewhat droughty because of 
the low available water capacity and the loss of water 
through runoff. Maintaining an adequate cover of 
vegetation and ground muich helps to prevent excessive 
soil loss and conserve moisture by reducing runoff and 
evaporation. Overgrazing the rangeland reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper stocking, uniform grazing, deferred 
grazing, and a planned grazing system help to keep the 
rangeland in good condition. Water for livestock is 
limited to precipitation that is caught and stored in 
stockwater ponds and water drawn from shallow wells. 
Water that is drawn from shallow wells for domestic use 
should be checked frequently for contamination. 

The farms and ranches in this association generally 
are about 1,280 acres in size; a few are as much as 
3,000 acres. Feeder cattle, feeder calves, and hogs 
generally are sold at local markets or are shipped to 
larger markets in Omaha and Sioux City. The few gravel 
or improved dirt roads that cross areas of this 
association generally do not follow section lines. These 
roads mainly provide access to the farms or ranches. 
The Schamber soils are used as a source of low-grade 
aggregate for surfacing local county roads. No highways 
cross this association. 


6. Valentine association 


Deep, gently rolling to hilly, excessively drained sandy 
soils formed in windblown material 


This association consists of gently rolling to hilly soils 
on a plain of eolian sands. 

This association makes up about 10 percent of the 
county. The land area is about 51,000 acres. Valentine 
soils make up 73 percent of the association, and minor 
soils make up the rest. 

Valentine soils are gently rolling to hilly. They are on 
hummocky and dunelike uplands. These soils are deep 
and excessively drained. Permeability is rapid. Typically, 
the surface layer is dark grayish brown, very friable fine 
sand about 7 inches thick. The layer below that is 
grayish brown, loose fine sand about 8 inches thick. The 
underlying material, to a depth of 60 inches, is pale 
brown fine sand. 

The minor soils in this association are Anselmo, 
Dunday, Els, Ipage, Loup, and Manter soils. Anselmo 
soils are deep, loamy soils on the more gentle slopes. 
Dunday and Ipage soils are deep, sandy soils in swales. 
Els soils are deep, sandy soils; they have a water table 
at a depth between 24 and 42 inches. Loup soils are in 
the lowest positions on the landscape; they are 
saturated with water below a depth of 10 inches. Manter 
Soils are similar to Anselmo soils except that they have 
an accumulation of clay in the subsoil. 
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The soils in this association are used mainly as 
rangeland. In a few small areas, the more gently sloping 
soils in the association are used as irrigated cropland. 
The ranches and farms in this association are mainly 
cow-calf operations. Some of the farms include soils in 
other associations that have better potential for crops. 
As a result, these farms tend to be diversified, including 
grain and livestock operations. 

The main concern in managing rangeland is controlling 
soil blowing caused by overgrazing or by using improper 
haying methods. The main concerns in managing 
cropland are controlling soil blowing, conserving 
moisture, and improving the fertility of the soils. 
Maintaining crop residue on the surface, stripcropping, 
minimum tillage and applying fertilizer help to control soil 
blowing, conserve moisture, and improve fertility. 

On the average, the farms and ranches in this 
association are 1,600 acres in size. Livestock generally 
is sold at local auctions or at markets in Sioux City or 
Omaha. There are gravel or improved dirt roads in this 
association. U.S. Highways 187 and 137 and Nebraska 
Highway 12 cross the areas of this association. 


dominantly sandy and loamy soils in 
broad upland valleys 
The soils in this group are nearly level and very gently 


sloping and are moderately well drained to very poorly 
drained. 


7. \Ipage-Loup-Ord association 


Deep, nearly level and very gently sloping, moderately 
well drained to very poorly drained sandy and loamy 
soils that formed in windblown and alluvial material 


This association consists of nearly level and very 


gently sloping soils in broad valleys (fig. 3). The valleys 
are about 1 to 2 miles wide. In many areas, the soils 
have a perched water table in spring or in periods of 
above average rainfall. 


This association makes up about 11 percent of the 
county. The land area is about 56,000 acres. Іраде soils 
make up about 22 percent of the association, Loup soils 
20 percent, and Ord soils 17 percent; Els and Elsmere 
soils make up 30 percent of the association, and the 
other minor soils make up 11 percent. 

ipage soils are nearly level and very gently sloping; in 
some areas, they are gently undulating. These soils are 
deep and moderately well drained. Permeability is rapid. 


Typically, the surface layer is dark gray, very friable 


loamy fine sand about 6 inches thick. The layer below 


that is brown fine sand about 8 inches thick. The 


underlying material, to a depth of 60 inches, is pale 
brown and light gray fine sand. Between depths of 14 
and 36 inches, the soil has yellowish brown mottles. 
Loup soils are deep, nearly level, poorly drained and 
very poorly drained soils on bottom lands. Permeability is 
rapid. These soils generally have a water table at a 
depth of 10 to 18 inches. Typically, a 1-inch thick layer 
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Figure 3.—An area of the Ipage-Loup-Ord association. Ipage and Ord soils are in the background, and Loup soils are in the 
foreground. 


of partly decomposed leaves and stems overlies the 
surface layer. The surface layer is dark gray, friable fine 
sandy loam 11 inches thick. The layer below that is light 
brownish gray loamy fine sand about 3 inches thick. The 
underlying material, to a depth of 60 inches, is light gray 
fine sand; it has strata of lighter or darker and finer or 
coarser textured material. 

Ord soils are deep, somewhat poorly drained, loamy 
soils on bottom lands. Permeability is moderately rapid. 
These soils have a water table at a depth between 18 
and 42 inches. Typically, the surface soil is calcareous, 
gray fine sandy loam about 12 inches thick. The layer 
below that is calcareous, friable, light gray loam about 12 
inches thick. The underlying material, to a depth of 36 
inches, is light gray fine sandy loam; to a depth of 60 
inches, it is fine sand or sand that has strata of finer and 
coarser textured material. 

The minor soils in this association are Els, Elsmere, 
inavale, Manter, and Valentine soils. Els and Elsmere 
Soils are sandy soils in swales; they have a water table 
at a depth between 18 and 42 inches. Inavale soils are 


deep, sandy soils on stream terraces. Manter soils are 
deep, loamy soils on foot slopes. Valentine soils are 
deep, sandy soils on hummocks. 


Most of the acreage of this association is native 
rangeland that is used for hay or grazing. In a few small 
areas, the soils are used as cropland. The farms and 
ranches in this association generally are cow-calf 
operations; the calves are sold in the fall as feeders. The 
Soils in this association are used mainly for producing 
hay, which is used as feed for the cows in winter. The 
main limitation to the use of these soils is wetness 
caused by the high water table. 


Where these soils are cultivated, the main crops are 
corn, alfalfa, and sorghum. The cultivated cropland 
generally is irrigated. The main concerns in managing 
cropland are controlling soil blowing, maintaining fertility, 
and preventing water from ponding in the lower areas. 


The main concerns in managing hayland or rangeland 
are maintaining the productivity of the grass and insuring 
good distribution of livestock in the wetter areas. 
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Overgrazing or using improper haying methods reduces 
the protective cover of vegetation and causes 
deterioration of the plant community. Proper range use, 
deferred grazing or haying, and restricted use in very wet 
periods help to maintain the plant community and the 
Soils in good condition. 

On the average, the ranches and farms in this 
association are 1,500 acres in size. Feeder calves 
generally are sold at local markets. The few gravel or 
improved dirt roads provide access mainly to the 
individual ranches. Roads generally are along section 
lines; however, in many places the roads veer away from 
the section lines to avoid small wet areas and marshes. 
U.S. Highways 183 and 137 and Nebraska Highway 12 
cross the areas of this association. 


dominantly sandy, loamy, and silty soils 
on breaks to the Niobrara River Valley 


The soils in this group are steep and very steep and 
are well drained. 
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8. Tassel-Mariaville-Ronson association 


Shallow and moderately deep, steep and very steep, well 
drained sandy, loamy, and silty soils that formed in 
residuum of sandstone and siltstone 


This association consists of steep and very steep soils 
on the breaks to the Niobrara River Valley (fig. 4). Most 
areas are dissected by deep drainageways that have cut 
back into the uplands. 

This association makes up about 11 percent of the 
county. The land area is about 53,000 acres. Tassel soils 
make up about 21 percent of this association, Mariaville 
soils 14 percent, and Ronson soils 11 percent; Valentine 
and Duda soils make up 10 percent each, and the other 
minor soils make up 34 percent. 

Tassel soils are sandy and are shallow over 
sandstone. They are on the upper part of the steep to 
very steep breaks. Typically, the surface layer is dark 
grayish brown, very friable loamy fine sand about 4 
inches thick. The layer below that is light gray, very 
friable fine sand about 8 inches thick. The underlying 


Figure 4.— Pattern of soils, topography, and underlying material in the Tassel-Mariaville-Ronson association. 
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material consists of light gray sand and sandstone 
fragments; more consolidated sandstone is at a depth of 
about 18 inches. 

Mariaville soils are silty and are shallow over siltstone. 
They are on the lower part of the steep to very steep 
breaks. Typically, the surface layer is grayish brown, very 
friable silt loam about 4 inches thick. The layer below 
that is pale brown, very friable silt loam about 6 inches 
thick. The underlying material is very pale brown silt 
loam; siltstone is at a depth of about 16 inches. 

Ronson soils are loamy and are moderately deep over 
sandstone. They are on the steep breaks. Typically, the 
surface layer is dark grayish brown, very friable fine 
sandy loam about 4 inches thick. The subsurface layer is 
grayish brown, very friable fine sandy loam about 5 
inches thick. The layer below that is light gray, very 
friable fine sandy loam about 14 inches thick. The 
underlying material is very pale brown fine sandy loam; 
white consolidated sandstone is at a depth of about 35 
inches. 

The minor soils in this association are Valentine, Duda, 
Anselmo, Inavale, Keota, Manter, Munjor, and Paka soils. 
Valentine and Duda soils are sandy and are in areas 
where sand has blown across the steep slopes. 
Valentine soils are deep over sandstone, and Duda soils 
are moderately deep. Anselmo soils are loamy and are 
on the upper part of ridges and on less steep slopes. 
Inavale soils are sandy and are along drainageways. 
Keota soils are steep and are moderately deep over 
siltstone. Manter soils are in positions on the landscape 
similar to those of Anselmo soils. Munjor soils are deep, 
loamy soils on the lower part of side slopes and on 
rolling ridgetops. 

All the soils in this association are in native vegetation 
of grass and trees. The trees are mainly ponderosa pine; 
the stands of trees generally are thin, but in some areas 
they are thick enough to force out the grass. Broad- 
leaved trees are on the lower part of most side slopes. 
These soils are not suitable for use as cropland. The 
farms and ranches in this association generally include 
soils in other associations that are suited to cultivation 
and grazing. The soils in this association are mainly used 
for summer grazing. The main livestock enterprise is 
producing feeder calves that are sold at markets in the 
fall. 

The production of grass on these soils is limited by the 
low rainfall, the shallowness of the soils, the steepness 
of slopes, and the density of the tree canopy. Water for 
livestock is limited to precipitation that is caught and 
stored in stockwater ponds and water from the small 
streams. Water erosion is a severe hazard if the 
vegetative cover is destroyed or has deteriorated by 
overgrazing. Grazing needs to be carefully controlled to 
maintain the vegetative cover and control erosion. 

On the average, the farms and ranches in this 
association are 1,500 acres in size. The grain and 
livestock produced generally are sold at local markets or 
at the larger markets in Omaha and Sioux City. The few 
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gravel or improved dirt roads that cross this association 
generally do not follow section lines. U.S. Highway 183 
crosses this association. 


dominantly loamy soils underlain by sand 
and gravel; on uplands 


This group is made up of 2 soil associations. The soils 
are nearly level to steep and are excessively drained and 
well drained. 


9. Meadin-Jansen-O'Nelll association 


Nearly level to steep, well drained and excessively 
drained loamy soils that are shallow or moderately deep 
over sand and gravel; these soils formed in loamy and 
loesslike material 


This association consists of nearly level to steep soils 
on divides and the upper part of side slopes. These soils 
formed in loamy and sandy material over gravelly 
outwash. The landscape is irregular, and there are many 
uncrossable gullies on the side slopes. 

This association makes up about 7 percent of the 
county. The land area is about 37,000 acres. Meadin 
soils make up about 31 percent of the association, 
Jansen soils 25 percent, O'Neill soils 21 percent, and 
minor soils 23 percent (fig. 5). 

Meadin soils are excessively drained and are nearly 
level to steep. Permeability is rapid in the surface layer 
and very rapid in the underlying material. Typically, the 
surface layer is dark gray, loose, gravelly sandy loam 
about 7 inches thick. The layer below that is brown, 
loose, gravelly loamy sand about 4 inches thick. The 
underlying material, to a depth of 33 inches, is light 
brownish gray, very gravelly sand; to a depth of 60 
inches, it is light gray sand. 


Jansen soils are nearly level to gently sloping. They 
are moderately deep over sand and gravel and are well 
drained. Permeability is moderate in the surface layer 
and subsoil and very rapid in the underlying material. 
Typically, the surface layer is dark grayish brown, friable 
loam about 9 inches thick. The subsoil, extends to a 
depth of 24 inches; it is grayish brown and brown, firm 
clay loam. The underlying material, to a depth of 27 
inches, is light grayish brown loamy sand; to a depth of 
60 inches, it is light gray gravelly sand. 


O'Neill soils are nearly level to strongly sloping. They 
generally are in slightly higher positions on the 
landscape than Meadin soils. These soils are moderately 
deep over sand and gravel and are well drained. 
Permeability is moderately rapid in the surface layer and 
subsoil and very rapid in the underlying material. 
Typically, the surface soil is dark grayish brown, very 
friable fine sandy loam about 13 inches thick. The 
subsoil is brown, friable sandy loam about 11 inches 
thick. The underlying material, to a depth of 60 inches, is 
stratified gravelly sand. 
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Figure 5.—Pattern of soils, topography, and underlying material in the Meadin-Jansen-O'Neill association. 


The minor soils in this association are Anselmo, 
Brocksburg, Manter, Ronson, Simeon, and Valentine 
soils. Anselmo soils are deep, loamy soils in higher 
positions than the major soils. Brocksburg soils have a 
thicker surface layer, are in higher positions on the 
landscape, and generally are more gently sloping than 
Jansen soils. Manter soils are deep, loamy soils that 
have an accumulation of clay in the subsoil. Ronson 
soils are gently sloping and are moderately deep over 
sandstone. Simeon soils are level sandy soils that are 
shallow over coarse sand. Valentine soils are deep, 
sandy soils in higher positions on the landscape. 

About two-thirds of the acreage of this association is 
native rangeland where the soils mainly are shallow and 
steep. The soils that are cultivated are mainly 
moderately deep and nearly level to gently sloping. The 
farms and ranches in this association are diversified. 
They are used for producing livestock, including cow-calf 
operations, feeder cattle, and hogs, and for cash grains. 


The nonirrigated land is used for grass or alfalfa for 
grazing or hay. On the irrigated land, corn, small grains, 
and alfalfa are the main crops. The water from wells is 
sufficient for livestock and domestic use. 

The main concerns in managing the rangeland and 
cropland in this association are controlling soil blowing, 
conserving moisture, and maintaining or improving the 
fertility of the soils. The low available water capacity is a 
limitation. On cultivated land, maintaining a cover of crop 
residue on the surface, stripcropping, minimum tillage, 
and applying fertilizer can help to control soil blowing, 
maintain fertility, and improve the water-holding capacity 
of the soils. On rangeland, proper stocking and a 
planned grazing system can help to control erosion and 
to maintain or improve the vigor of the grasses. Because 
of a limited amount of available irrigation water, good 
water management is necessary. 

On the average, the farms in this association are 480 
acres in size. Grains and livestock generally are sold at 
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local markets or at the larger markets in Omaha and 
Sioux City. Gravel or improved dirt roads are along most 
section lines. Nebraska Highways 12 and 7 and U.S. 
Highway 183 cross the areas of this association. 


10. Jansen-Brocksburg-O'Neill association 


Nearly level to gently sloping, well drained loamy soils 
that are moderately deep over sand and gravel; these 
soils formed in loamy and loessiike material 


This association consists of nearly level to gently 
sloping, moderately deep soils on uplands. These soils 
have a thin layer of loamy material underlain by gravelly 
outwash sediment. 

This association makes up about 2 percent of the 
county. The land area is about 9,500 acres. Jansen soils 
make up about 37 percent of this association, 
Brocksburg soils 28 percent, O'Neill soils 21 percent, 
and minor soils 14 percent. 

Jansen soils are nearly level to gently sloping. They 
are moderately deep over sand and gravel and are well 
drained. Permeability is moderate in the surface layer 
and subsoil and very rapid in the underlying material. 
Typically, the surface layer is dark grayish brown, friable 
loam about 9 inches thick. The subsoil is grayish brown 
and brown, firm clay loam about 15 inches thick. The 
underlying material, to a depth of 27 inches, is light 
brownish gray loamy sand; to a depth of 60 inches, it is 
light gray gravelly sand. 

Brocksburg soils are nearly level and generally are in 
slightly higher positions on the landscape than Jansen 
Soils. They are moderately deep over sand and gravel 
and are well drained. Permeability is moderate in the 
surface soil and subsoil and very rapid in the underlying 
material. Typically, the surface soil is friable, very dark 
grayish brown loam about 15 inches thick. The subsoil is 
grayish brown and dark grayish brown, firm clay loam 
about 12 inches thick. The underlying material, to a 
depth of 30 inches, is brown loam; to a depth of 60 
inches, it is pale brown gravelly sand. 

O'Neill soils are nearly level to strongly sloping and 
generally are in slightly higher positions on the 
landscape than Jansen and Brocksburg soils. They are 
moderately deep over sand and gravel and are well 
drained. Permeability is moderately rapid in the upper 
part of the soil and very rapid in the underlying material. 
Typically, the surface soil is dark grayish brown, very 
friable fine sandy loam about 13 inches thick. The 
subsoil is brown, friable sandy loam about 11 inches 
thick. The underlying material, to a depth of 60 inches, is 
gravelly sand. 

The minor soils in this association are Dunday, Manter, 
Meadin, and Vetal soils. Dunday soils are sandy and are 
in slightly higher positions on the landscape than 
Brocksburg soils. Manter soils are deep, sandy soils that 
have a slight accumulation of clay in the subsoil. Meadin 
soils are shallow over sand and gravel and are in nearly 
level areas and on side slopes. Vetal'soils are deep, 
nearly level, and loamy. 


15 


Most of the acreage of this association is cropland. 
There are a few small, irregularly shaped areas where 
the soils are used as native rangeland. The farms and 
ranches in this association are diversified, consisting of a 
combination of grain and livestock enterprises. They are 
used for producing livestock, including cow-calf 
operations, feeder cattle, and hogs, and for cash grains. 
The nonirrigated land is used mainly for alfalfa or grass 
for pasture or hay; in some areas, it is used for row crops 
and small grains. Most of the nonirrigated land is 
livestock oriented. On irrigated land, corn, small grains, 
and alfalfa are the main crops. The water from wells is 
sufficient for livestock and domestic use. 

The hazard of soil blowing and the droughtiness, low 
available water capacity, and low fertility of the soils are 
the main concerns of management. On the cropland in 
this association, maintaining a cover of crop residue on 
the surface, stripcropping, minimum tillage, and applying 
fertilizer can help to control soil blowing, maintain fertility, 
and improve the water-holding capacity of the soils. On 
rangeland, proper stocking and a planned grazing 
system can help to maintain or improve the vigor of the 
grasses. Because of limited irrigation water, good water 
management is necessary. 

On the average, the farms in this association are 480 
acres in size. The grain and livestock generally are sold 
at local markets or at the larger markets in Omaha and 
Sioux City. Gravel roads are along most section lines. 
Nebraska Highway 7, a gravel road, crosses the areas of 
this association. 


dominantly clayey soils on residual 
uplands 


This group consists of strongly sloping to very steep, 
well drained clayey soils. 


11. Labu-Sansarc association 


Moderately deep and shallow, strongly sloping io very 
steep, well drained clayey soils that formed in residuum 
of shale 


This association consists of strongly sloping to very 
steep, clayey soils that formed in residuum of shale. The 
landscape is deeply dissected (fig. 6). These soils are on 
side slopes and breaks along all the major drainageways 
and many minor ones. 

This association makes up about 5 percent of the 
county. The land area is about 24,000 acres. Labu soils 
make up about 38 percent of the association, Sansarc 
soils 35 percent, and minor soils 27 percent (fig. 7). 

Labu soils are strongly sloping to steep. They are on 
the lower part of foot slopes and on the smooth, more 
rounded knolls of hillsides. These soils are moderately 
deep and well drained. Permeability is slow. Typically, 
the surface layer is dark grayish brown, firm silty clay 
about 5 inches thick. The subsoil is grayish brown, very 
firm clay about 15 inches thick. The underlying material 


16 


фә ўе 
Ac CATULL AE 


^i “бое 


Soil survey 


бй. 
3 


Figure 6.—An area of the Labu-Sansarc association. Labu soils are on the lower foot slopes and on the smoother, more rounded 
knolls of the hillsides. Sansarc soils are on the steeper and higher slopes. 


is light olive brown clay. Bedded shale is at a depth of 
36 inches. 

Sansarc soils are steep to very steep. They generally 
are in the higher and steeper positions on the landscape. 
These soils are shallow and well drained. Permeability is 
slow. Typically, the surface layer is dark grayish brown, 
friable silty clay about 4 inches thick. The underlying 
material is calcareous, grayish brown and light brownish 
gray clay. Light gray bedded shale is at a depth of about 
14 inches. 

The minor soils in this association are Anselmo, 
Mariaville, Reliance, and Verdel soils. Anselmo soils are 
deep and are on the upper part of side slopes and on 
ridgetops. Mariaville soils are on ridgetops and are 


shallow over siltstone. Reliance soils are deep, silty soils 
on convex ridges and side slopes. Verdel soils are deep, 
clayey soils on colluvial foot slopes. 

Most of the acreage of this association is native 
rangeland. In some areas, the less sloping soils are used 
as alfalfa hayland. The farms and ranches in this 
association generally include soils in other associations 
that are also used as rangeland or hayland. They are 
mainly livestock enterprises engaging in cow-calf 
operations. Most of the grain and hay produced on these 
soils is used in winter as feed for the cattle. 

The major concerns in managing the rangeland in this 
association are controlling water erosion and conserving 
moisture. The soils are somewhat droughty because of 
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the low available water capacity and the loss of water 
through runoff. Maintaining an adequate cover of 
vegetation and ground mulch helps to reduce runoff, 
thus preventing excessive soil loss and improving the 
moisture supply. Overgrazing the rangeland reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper stocking, uniform grazing, deferred 
grazing, and a planned grazing system help to keep 
rangeland in good condition. Water for livestock is 
limited to precipitation that is caught and stored in 
Stockwater ponds and water drawn from the few shallow 
wells. Because the wells are shallow, the water that is 
drawn for domestic use should be checked periodically 
for contamination. 


On the average, the farms and ranches in this 
association are 1,280 acres in size. Feeder calves 
generally are sold in the fall at local markets or at the 
larger markets in Omaha and Sioux City. The few gravel 
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or improved dirt roads that cross this association 
generally do not follow section lines. 


dominantly sandy, loamy, and silty soils 
on flood plains and terraces 


This group consists of nearly level to strongly sloping, 
well drained and somewhat excessively drained soils. 


12. Inavale-Cass-Verdel association 


Deep, nearly level to strongly sloping, well drained and 
somewhat excessively drained sandy, loamy, and silty 
Soils that formed in deposits of alluvial and colluvial 
material 


This association consists of soils on narrow bottom 
lands, low terraces, and foot slopes adjacent to the 
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Figure 7.—Pattern of soils, topography, and underlying material in the Labu-Sansarc association. 
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Niobrara and Keya Paha Rivers. These soils mainly are 
nearly level. They are more sloping in areas where the 
river has abandoned channels, about five feet deep or 

where sandy alluvium has been reworked by wind into 

hummocks 5 to 25 feet high. 


This association makes up about 3 percent of the 
county. The land area is about 15,000 acres. Inavale 
soils make up 52 percent of the association, Cass soils 
about 14 percent, Verdel soils 13 percent, and minor 
soils 21 percent (fig. 8). 


Inavale soils generally are nearly level and strongly 
sloping. They are deep, sandy soils and are somewhat 
excessively drained. Permeability is rapid. Typically, the 
surface layer is grayish brown, very friable loamy fine 
sand about 5 inches thick. The layer below that is light 
brownish gray, loose fine sand about 10 inches thick. 
The underlying material, to a depth of 60 inches, is light 


gray sand that has strata of fine sand and gravelly sand. 


Cass soils are deep, nearly level, loamy soils on 
terraces that generally are only a few feet higher than 
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the bottom lands. These soils are farther from the river 
channel than Inavale soils. They are well drained and 
have moderately rapid permeability. Typically, the 
surface layer is friable, dark grayish brown loam about 6 
inches thick. The subsurface layer is very friable, dark 
grayish brown loam about 4 inches thick. The layer 
below that is very friable, grayish brown fine sandy loam 
about 4 inches thick. The underlying material, to a depth 
of 20 inches, is pale brown very fine sandy loam. It is 
underlain by a buried layer of dark gray fine sandy loam 
about 20 inches thick. Below that, to a depth of 60 
inches, the soil is light brownish gray loamy fine sand. 

Verdel soils are deep, nearly level to gently sloping, 
clayey soils on terraces and foot slopes adjacent to 
steep breaks to the uplands. These soils are well 
drained and have slow permeability. Typically, the 
surface soil is dark grayish brown, friable silty clay loam 
about 18 inches thick. The subsoil, to a depth of 36 
inches, is dark grayish brown, firm silty clay. The 
underlying material, to a depth of 60 inches, is grayish 
brown clay. 
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Figure 8.—Pattern of soils, topography, and underlying material in the Inavale-Cass-Verdel association. 
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The minor soils in this association are Albaton, 
Barney, Boel, and Loup soils. Albaton soils are poorly 
drained clayey soils on the bottom of drainageways. 
Barney soils are poorly drained sandy soils adjacent to 
channels of the Niobrara River and other streams. Boel 
soils are somewhat poorly drained sandy soils on bottom 
lands that are slightly higher and farther from the river 
channel than Barney soils. Loup soils are similar to 
Barney soils except that they have a thicker surface 
layer and do not have gravel in the profile. 

About 60 percent of the acreage of this association is 
cropland. The rest is native grassland that has some 
scattered broad-leaved trees. Most of the cropland is on 
the higher bottom lands and terraces, which are the 
farthest from the stream channel. The soils that are used 
as rangeland generally are coarser textured and are in 
areas that are dissected by channels and are 
occasionally flooded. 

The farms in this association are diversified, consisting 
of a combination of grain and livestock enterprises. Corn, 
small grains, and alfalfa are the main crops. The 
cropland that is used for corn generally is irrigated. River 
water is used for the irrigation. The livestock operations 
generally are cow-calf, and the calves are sold in the fall 
as feeders. Some cattle and hogs are fattened on the 
farms. The grain and hay produced generally are used 
for fattening livestock or as winter feed. 

The main concerns in managing the cropland in this 
association are controlling soil blowing, maintaining 
fertility, and conserving moisture. A conservation tillage 
system generally is needed to control erosion. The main 
concerns in managing the native rangeland are 
maintaining or improving the grass community and 
controlling erosion. Overgrazing or using improper haying 
methods will cause the grass community to deteriorate. 

On the average the farms in this association are 360 
acres in size. Most of the farms include soils in other 
associations. The grain and livestock produced are sold 
at local markets or at the larger markets in Omaha and 
Sioux City. The access to many farms is poor, and travel 
is limited to 4-wheel drive vehicles in winter and rainy 
periods. U.S. Highways 183 and 137 and Nebraska 
Highways 12 and 7 cross the areas of this association. 


dominantly loamy and silty soils on eolian 
and residual uplands 
This group is made up of two soil associations. The 


soils are nearly level to strongly sloping and are well 
drained. 


13. Vetal-Holt association 


Deep and moderately deep, nearly level to strongly 
sloping, well drained loamy soils that formed in loess 
and loamy material or in residuum of sandstone 


This association consists of nearly level to strongly 
sloping loamy soils on broad upland plains. It makes up 
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about 2 percent of the county. The land area is about 
10,000 acres. Vetal soils make up 42 percent of this 
association, Holt soils 24 percent, and minor soils 34 
percent. 

Vetal soils are deep, nearly level to gently sloping, 
loamy soils. These soils generally are in concave 
positions on the uplands. They are well drained, and 
permeability is moderately rapid. Typically, the surface 
layer is friable, dark grayish brown loam about 6 inches 
thick. The subsurface layer is friable, dark gray loam 
about 12 inches thick. The layer below that, to a depth 
of 47 inches, is dark grayish brown, dark brown, and 
brown loam. The underlying material, to a depth of 54 
inches, is pale brown loam; below that it is very pale 
brown loamy fine sand. 

Holt soils are nearly level to strongly sloping, loamy 
Soils that are moderately deep over sandstone. These 
Soils are well drained and generally are in convex 
positions on the landscape. Permeability is moderate 
above the sandstone. Typically, the surface layer is very 
friable, dark grayish brown fine sandy loam about 6 
inches thick. The subsurface layer is very friable, very 
dark grayish brown fine sandy loam about 4 inches thick. 
The subsoil extends to a depth of about 21 inches; it is 
dark grayish brown and brown fine sandy loam. The 
underlying material is light gray, calcareous loamy fine 
sand. Consolidated sandstone is at a depth of about 34 
inches. 

The minor soils in this association are Anselmo, Duda, 
Manter, Meadin, and O'Neill soils. Anselmo soils are 
deep, nearly level to strongly sloping loamy soils. Duda 
Soils are moderately deep, sandy soils on hummocks. 
Manter soils are deep, loamy soils that have a slight 
accumulation of clay in the subsoil; they are in landscape 
positions similar to those of Anselmo soils. Meadin soils 
are shallow over sand and gravel; they are on the higher 
ridges and in level areas. O'Neill soils are moderately 
deep over sand and gravel; they are in landscape 
positions similar to those of Meadin soils. 

Most of the acreage of this association is cropland. 
There are a few small, irregularly shaped areas where 
the soils are used as native rangeland. The cropland 
consists mainly of the level to gently sloping soils. The 
farms and ranches in this association are diversified, 
consisting of a combination of grain and livestock 
enterprises. They are used for producing livestock, 
including cow-calf operations, feeder cattle, and hogs, 
and for cash grains. The nonirrigated land is used mainly 
for alfalfa or grass for pasture or hay; in some areas, it is 
used for row crops and small grains. Most of the 
nonirrigated farmland is livestock oriented. On the 
irrigated land, corn, small grains, and alfalfa are the main 
crops. The water from wells is sufficient for livestock and 
domestic use. 

The main concerns in managing the rangeland and 
cropland in this association are controlling soil blowing 
and conserving moisture. The low available water 
capacity is a limitation. On the cultivated land, 
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maintaining a cover of crop residue on the surface, 
stripcropping, minimum tillage, and applying fertilizer can 
help to control soil blowing, maintain fertility, and 
improve the water-holding capacity of the soils. On 
rangeland, water erosion is a hazard on the steeper 
Soils. Proper stocking and a planned grazing system can 
help to control erosion and maintain or improve the vigor 
of rangeland grasses. Because many wells yield only 
500 gallons of irrigation water per minute or less, good 
water management is necessary to avoid wasting this 
water. 

On the average, the farms in this association are 
about 640 acres in size. The grain and livestock 
produced are sold at local markets or at the larger 
markets in Omaha and Sioux City. Gravel or improved 
dirt roads are along most section lines. Nebraska 
Highway 12 crosses the areas of this association. 


14. Rellance-Ree-Jansen association 


Nearly level to gently sloping, well drained silty and 
loamy soils that are deep or moderately deep over sand 
and gravel; these soils formed in silty loesslike material 
and loamy material 


Soil survey 


This association consists of nearly level to gently 
sloping soils on uplands. These soils formed in silty 
loess that was deposited over sand and gravel or shale. 

This association makes up about 1 percent of the 
county. The land area is about 5,500 acres. Reliance 
soils make up about 19 percent of this association, Ree 
soils 15 percent, and Jansen soils 14 percent; Anselmo 
and Onita soils make up 12 percent each, and the other 
minor soils make up 28 percent. 

Reliance soils are deep, gently sloping silty soils on 
convex ridges and side slopes. They are well drained 
and have moderately slow permeability. Typically, the 
surface layer is dark grayish brown, firm silt loam about 5 
inches thick. The subsurface layer is very dark gray, firm 
silty loam about 6 inches thick. The subsoil extends to a 
depth of 37 inches; it is brown, firm silty clay loam. The 
underlying material, to a depth of about 48 inches, is 
brown silt loam; below that, to a depth of 60 inches, it is 
gravelly sand. 

Ree soils are deep and have nearly level to very 
gently sloping loamy soils on broad plains. They are well 
drained and have moderate permeability. Typically, the 
surface soil is dark grayish brown, friable loam about 13 
inches thick. The subsoil is grayish brown, firm clay loam 


Figure 9.—An area of the Reliance-Ree-Jansen association. The alfalfa field and cropland are typical land uses. 
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about 12 inches thick. The underlying material, to a 
depth of 54 inches, is light brownish gray, friable clay 
loam; to a depth of 60 inches, it is loamy sand. 

Jansen soils are nearly level to gently sloping well 
drained soils that are moderately deep over sand and 
gravel. Permeability is moderate in the surface layer and 
subsoil layer and very rapid on the underlying material. 
Typically, the surface layer is dark grayish brown, friable 
loam about 9 inches thick. The subsoil extends to a 
depth of 24 inches; it is grayish brown and brown, firm 
clay loam. The underlying material, to a depth of 27 
inches, is light grayish brown loamy sand; below that, it 
is light gray gravelly sand. 

The minor soils in this association are Anselmo, Onita, 
Brocksburg, Labu, O'Neill, and Wewela soils. Anselmo 
soils are deep, loamy soils on ridges that rise above the 
nearly level plain. Onita soils are deep, silty soils in 
swales. Brocksburg soils are level, loamy soils in the 
higher positions on the landscape; they are moderately 
deep over sand and gravel. Labu soils are clayey soils 
that are moderately deep over weathered shale; they are 
on rounded ridges and in areas near slope breaks. 
O'Neill soils are level and are moderately deep over 
sand and gravel. Wewela soils are moderately deep over 
shale; they are loamy in the upper part and clayey in the 
lower part. Wewela soils are on some of the rounded 
ridges and in areas adjacent to slope breaks. 


Most of the acreage of this association is cropland (fig. 


9). In a few areas, the soils are used as rangeland. The 
farms and ranches in this association are diversified, 
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consisting of a combination of grain and livestock 
enterprises. They are used for producing livestock, 
including cow-calf operations, feeder cattle, and hogs, 
and for cash grains. The nonirrigated land is used mainly 
for alfalfa or grass for pasture or hay; in some areas, it is 
used for row crops and small grains. Most of the 
nonirrigated land is livestock oriented. On the irrigated 
land, corn, small grains, and alfalfa are the main crops. 
The water for irrigation generally is stored in large 
irrigation dams on the major drainageways. The wells in 
this association yield a very low amount of water. 

The main concerns in managing the rangeland and 
cropland in this association are controlling soil blowing, 
conserving moisture, and maintaining or improving the 
fertility of the soils. The low available water capacity is a 
limitation. On cultivated land, maintaining a cover of crop 
residue on the surface, stripcropping, minimum tillage, 
and applying fertilizer can help to control soil blowing, 
maintain fertility, and improve the water-holding capacity 
of the soils. On rangeland, proper stocking and a 
planned grazing system can help to maintain or improve 
the vigor of the grasses. 

On the average, the farms in this association are 640 
acres in size. The grain and livestock produced generally 
are sold at local markets or at the larger markets in 
Omaha and Sioux City. Gravel or improved dirt roads are 
along some section lines and generally provide access 
to the farms or ranches. Nebraska Highway 12 crosses 
the areas of this association. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential for a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
"Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Anselmo fine sandy loam, 0 
to 2 percent slopes, is one of several phases in the 
Anselmo series. 

Some map units are made up of two or more soils in 
such an intricate pattern or in such small areas that they 
can cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Jansen-Meadin loams, 0 to 3 percent 
slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 


give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


Ab—Albaton Variant clay, 0 to 2 percent slopes. 
This is a deep, nearly level, poorly drained soil on 
bottom lands. This soil is subject to occasional flooding. 
The areas generally are elongated and range from 10 to 
60 acres. 

Typically, the surface layer is firm, calcareous, olive 
gray clay about 6 inches thick. The subsurface layer is 
very firm, calcareous, gray clay about 10 inches thick. 
The underlying material, to a depth of 40 inches, is gray 
and dark gray clay and dark gray clay loam; to a depth 
of 60 inches, it is light gray sand. In a few small areas, 
the surface layer is silty clay loam. 

Included in mapping and making up 5 to 10 percent of 
this map unit are low marshy areas and small areas of 
sandy overwash adjacent to drainageways. 

Permeability and runoff are slow. The available water 
capacity is moderate. The shrink-swell potential is high. 
The seasonal water table is at a depth of 1 foot in wet 
years and 3 feet in dry years. The soil is moderately 
alkaline. Tilth is poor. 

This soil is used mainly as hayland. It has poor 
potential for cultivated crops and fair potential for trees 
and grain crops. This soil has fair potential for 
development of habitat for openland, rangeland, and 
wetland wildlife. It has poor potential for sanitary 
facilities, recreation uses, and building site development. 

This soil is suited to dryfarmed grasses and legumes. 
Fertilizer needs to be applied to maintain a vigorous 
stand of grasses. This soil is poorly suited to cultivated 
crops because it is excessively wet in spring and is 
subject to occasional flooding. It is best suited to plants 
that are tolerant of wetness. Because of the high water 
table and the hazard of flooding, this soil is not suited to 
irrigation. 

In some small areas, this soil is in native grasses and 
is used for grazing. Overgrazing causes deterioration of 
the plant community. 

Windbreaks generally are not established on this soil. 
If windbreaks are needed, trees that can tolerate 
wetness should be used. 

Because of wetness and the hazard of flooding, this 
soil is very poorly suited to use as septic tank absorption 
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fields, sewage lagoons, and sites for houses. This soil is 
poorly suited to use as a site for roads. Artificial drainage 
and elevated roadbeds are necessary in constructing 
roads on this soil. In some areas, the base material 
needs to be replaced to provide a moisture barrier 
against frost action. 

The capability unit is IVw-1, dryland and irrigated; this 
soil is in the Clayey Overflow range site; it is in 
windbreak suitability group 2. 


AmB—Anselmo loamy fine sand, 0 to 3 percent 
slopes. This is a deep, nearly level and gently 
undulating, well drained soil on uplands and stream 
terraces. The areas are slightly elongated and range 
from 10 to 100 acres. 

Typically, the surface layer is very friable, dark grayish 
brown loamy fine sand about 10 inches thick. The 
subsurface layer is very friable, grayish brown loamy fine 
sand about 7 inches thick. The subsoil extends to a 
depth of 34 inches; it is grayish brown, very friable fine 
sandy loam. The underlying material is pale brown loamy 
fine sand. In some areas, this soil has a buried layer of 
loamy soil material. In some cultivated areas, the surface 
layer is partly eroded. 

Included in mapping are areas of Dunday and O'Neill 
soils. Dunday soils are deep and sandy and O'Neill soils 
are moderately deep over gravelly sand. These soils are 
in positions on the landscape similar to those of this 
Anselmo soil but are more droughty than this soil. They 
make up 5 to 15 percent of this map unit. 

Permeability is moderately rapid, and runoff is slow. 
The available water capacity is moderate. The organic 
matter content is low. Tilth is good. This soil is easy to 
till when it is moist. 

About half the acreage is used for cultivated crops. A 
few small areas are in shelterbelts, and the rest is mainly 
rangeland. This soil has fair potential for dryfarmed or 
gravity-irrigated cultivated crops and for use as 
rangeland. It has good potential for crops if a sprinkler 
irrigation system is used. This soil has good potential for 
trees and shrubs in windbreaks, for the development of 
habitat for rangeland and opentand wildlife, and for 
building site development. It has fair potential for 
recreation uses and poor potential for sewage lagoons. It 
has good potential for use as septic tank absorption 
fields. 

This soil is suited to dryfarmed alfalfa, adapted 
grasses, and small grains. It is moderately well suited to 
corn and sorghum. This soil is highly susceptible to soil 
blowing and is droughty. Soil blowing can be reduced 
and moisture conserved by maintaining a cover of close- 
growing crops, grass, or crop residue on the surface. 
Stripcropping and field windbreaks also help to control 
soil blowing. 

If this soil is irrigated, it is suited to corn, sorghum, 
small grains, and alfalfa. A sprinkler irrigation system, for 
example, the center-pivot sprinkler system, is the most 
suitable because it can provide the light, frequent 
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applications of water needed on this soil. The same 
practices needed to control soil blowing in dryfarmed 
areas are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. Overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing or 
haying, and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to most trees in windbreaks. Site 
preparation and timely cultivation can increase seedling 
survival, reduce plant competition, and speed the growth 
of the limitations trees. The low rainfall and the hazard of 
soil blowing are limitations to planting trees on this soil. 
Soil blowing can be reduced by planting a cover crop 
between the rows of trees. 

This soil is suitable for use as septic tank absorption 
fields and as sites for houses and local roads and 
streets. Seepage is a severe limitation to use as sewage 
lagoons and as sites for sanitary landfill. This limitation 
can be overcome by sealing the bottom with less 
permeable material. 

The capability unit is Ille-5, dryland, and Ille-10, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 3. 


An—Anselmo fine sandy loam, 0 to 2 percent 
slopes. This is a deep, nearly level, well drained soil on 
uplands and stream terraces. The areas generally are 
somewhat elongated and range from 5 to 100 acres. 

Typically, the surface layer is very friable, grayish 
brown fine sandy loam about 5 inches thick. The 
subsurface layer is very friable, dark grayish brown fine 
sandy loam about 8 inches thick. The subsoil extends to 
a depth of 24 inches; it is very friable, grayish brown fine 
sandy loam. The underlying material, to a depth of 40 
inches, is brown fine sand; below that, it is pale brown 
sand. In a few areas, some of the original surface layer 
has been shifted by soil blowing. In some areas, layers 
of loam, fine sandy loam, and coarse sand are in the 
underlying material. 

Included in mapping are small areas of Dunday and 
Holt soils. Dunday soils are more sandy than this 
Anselmo soil and generally are in higher positions on the 
landscape. Holt soils are in the same landscape position 
as the Anselmo soil; however, they have sandstone at a 
depth of less than 40 inches. The included soils make up 
5 to 10 percent of this map unit. 

Permeability is moderately rapid. Runoff is slow. The 
available water capacity is moderate. The organic matter 
content is moderately low. Tilth is good, and the soil is 
easy to till within a wide range in moisture content. 

About 75 percent of the acreage is used for cultivated 
crops. The rest is mainly used as rangeland. This soil 
has good potential for the commonly grown cultivated 
crops, either dryfarmed or irrigated. It has fair potential 
for use as rangeland and good potential for trees and 
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shrubs in windbreaks. This soil has good potential for 
recreation uses and for the development of habitat for 
rangeland and openland wildlife. It has good potential for 
use as septic tank absorption fields and for building site 
development and poor potential for sewage lagoons. 

This soil is suited to dryfarmed corn, alfalfa, small 
grains, and grasses and legumes. Soil blowing is a 
moderate hazard, and water erosion is a slight hazard. 
This soil is droughty in years of below average rainfall. 
Conservation tillage that leaves crop residue on the 
surface, contour farming, stripcropping, and field 
windbreaks help to control erosion and conserve 
moisture. 

If this soil is irrigated, it is suited to most of the crops 
commonly grown in the county. À sprinkler irrigation 
system, for example, the center-pivot sprinkler system, 
generally is the most suitable because it provides the 
light, frequent applications of water needed on this soil. 
A gravity irrigation system is also suitable; however, 
some land leveling will be necessary. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. 

This soil is well suited to use as rangeland. Using this 
Soil as rangeland is effective in controlling soil blowing 
and water erosion. However, overgrazing the rangeland 
or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates small 
blowouts. Proper range use, deferred grazing and haying, 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to trees in windbreaks if soil blowing 
is controlled by maintaining a strip of sod or other 
vegetation between the rows of trees. Droughtiness and 
competition from grasses and weeds for moisture are 
hazards. Only trees and shrubs that are tolerant of the 
slightly sandy, somewhat droughty condition of this soil 
are suitable. 

This soil is well suited to use as sites for houses and 
septic tank absorption fields. Unless the bottom of 
sewage lagoons is sealed, seepage is a problem. 
Because this soil is susceptible to frost heave it has only 
fair suitability for local roads and streets. 

The capability unit is lle-3, dryland, and lle-8, irrigated; 
this soil is in the Sandy range site; it is in windbreak 
suitability group 3. 


AnC—Anselmo fine sandy loam, 2 to 6 percent 
slopes. This is a deep, gently sloping, well drained soil 
on uplands and on some stream terraces. The areas 
generally are irregular in shape and range from 5 to 100 
acres. 

Typically, the surface layer is very friable, grayish 
brown fine sandy loam about 6 inches thick. The 
subsurface layer is very friable, dark grayish brown fine 
sandy loam about 10 inches thick. The subsoil extends 
to a depth of 22 inches; it is very friable, grayish brown 
fine sandy loam. The underlying material, to a depth of 
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44 inches, is pale brown fine sandy loam; below that, it 
is light gray loamy fine sand. In a few areas, the original 
surface layer has been shifted by soil blowing. In places, 
the surface layer is loamy fine sand. In some areas, 
layers of coarser and finer textured material are in the 
underlying material. 

Included in mapping are small areas of Dunday and 
Holt soils. Dunday soils are more sandy than this 
Anselmo soil and generally are in higher positions on the 
landscape. Holt soils are in landscape positions similar 
to those of this soil; however, they have sandstone at a 
depth of less than 40 inches. The included soils make up 
5 to 10 percent of this map unit. 

Permeability is moderately rapid. Runoff is slow. The 
available water capacity is moderate. The organic matter 
content is moderately low. Tilth is good, and the soil is 
easy to till within a wide range in moisture content. 

About 75 percent of the acreage is used for cultivated 
crops. The rest is used mainly as rangeland. This soil 
has fair potential for the commonly grown cultivated 
crops, either dryfarmed or irrigated using a sprinkler 
system. The potential for crops is poor if a gravity 
irrigation system is used. This soil has fair potential for 
use as rangeland and good potential for trees and 
shrubs in windbreaks. It has good potential for recreation 
uses and for the development of habitat for rangeland 
and openland wildlife. This soil has good potential for 
use as septic tank absorption fields and for building site 
development and poor potential for sewage lagoons. 

This soil is suited to dryfarmed corn, alfalfa, small 
grains, and grasses and legumes. Soil blowing is a 
moderate hazard, and water erosion is a slight hazard. 
This soil is droughty in years of below average rainfall. 
Conservation tillage that leaves crop residue on the 
surface, contour farming, stripcropping, and field 
windbreaks help to control erosion and conserve 
moisture. 

If this soil is irrigated it is suited to most of the crops 
commonly grown in the county. A sprinkler irrigation 
system, for example, the center-pivot sprinkler system, 
generally is the most suitable because it provides the 
light, frequent applications of water needed on this soil. 
It does not require land leveling. The same practices 
needed to control erosion in dryfarmed areas are 
needed on irrigated land. 

This soil is well suited to use as rangeland. Using this 
soil as rangeland is effective in controlling soil blowing 
and water erosion. However, overgrazing the rangeland 
or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates small 
blowouts. Proper range use, deferred grazing and haying, 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to trees in windbreaks if soil blowing 
is controlled by maintaining a strip of sod or other 
vegetation between the rows of trees. Droughtiness and 
competition from grasses and weeds for moisture are 
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hazards to tree survival. Only trees and shrubs that are 
tolerant of the slightly sandy, somewhat droughty 
condition of this soil are suitable. 

This soil is well suited to use as sites for houses and 
as septic tank absorption fields. Unless the bottom of 
sewage lagoons is sealed, seepage is a problem. 
Because this soil is susceptible to frost heave, it has 
only fair suitability for local roads and streets. 

The capability unit is Ille-3, dryland, and Ille-8, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 3. 


Ba—Barney fine sandy loam, 0 to 2 percent 
slopes. This is a nearly level, poorly drained soil on 
bottom lands of the major streams. This soil is frequently 
flooded. The areas range from 5 to 80 acres. 

Typically, the surface layer is very friable, gray fine 
sandy loam about 7 inches thick. In general, a 1/2- to 1- 
inch thick layer of partly decomposed leaves and stems 
overlies the surface layer. The underlying material, to a 
depth of about 30 inches, is light gray fine sand that has 
yellowish brown mottles; below that, it is light gray sand. 
In some places, the surface layer is loamy fine sand. 

Included in mapping are small areas of Boel, Els, 
Inavale, Loup, and Ord soils. Boel, Els, Inavale, and Ord 
soils have better drainage than the Barney soil. Loup 
and Ord soils have a darker and thicker surface layer. 
Boel, Els, and Ord soils are in slightly higher positions on 
the landscape. Inavale soils generally are closer to the 
stream channel than the Barney soil. Loup soils are in 
the same landscape positions as the Barney soil. The 
included soils make up 5 to 15 percent of this map unit. 

Permeability is rapid. Runoff is very slow. The available 
water capacity is low. The organic matter content is 
moderate. The seasonal water table is at the surface or 
within a depth of 2 feet. This soil is frequently flooded 
early in spring, when the streamflow is highest. 

In most areas, this soil is used as rangeland or 
hayland. It has very poor potential for cultivated crops. It 
has good potential for adapted rangeland grasses. This 
soil has poor potential for trees in windbreaks, recreation 
uses, sanitary facilities, and building site development. It 
has fair potential for use as pasture and for the 
development of habitat for rangeland wildlife and good 
potential for the development of habitat for wetland 
wildlife. 

This soil is not suited to cultivated crops because of 
wetness and the moderate depth to sand and gravel. 

Using this soil as rangeland is effective in controlling 
soil blowing. Overgrazing the rangeland or using 
improper haying methods reduces the vegetative cover 
and causes deterioration of the plant community. When 
the soil is wet, overgrazing causes surface compaction 
and causes bogs or small mounds to form, which make 
grazing or harvesting for hay difficult. Proper range use, 
deferred grazing or haying, and restricted use during very 
wet periods help to maintain the plant community and 
the soil in good condition. 
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This soil can be used for livestock-protection 
windbreaks and wildlife plantings. Only trees and shrubs 
that can tolerate the very high water table of this soil are 
suitable. Establishing trees in wet years is difficult; 
special methods of planting may be necessary to 
prevent seedlings from drowning. 

This soil is severely limited for sanitary facilities and 
building site development because of wetness caused by 
the high water table and the frequent flooding. If roads 
or streets need to be built on this soil, artificial drainage, 
elevated roadbeds, and a modified base material can 
help to overcome the wetness limitation. Ponds can be 
established on this soil as a source of water for livestock 
and wildlife. This soil is good source of sand. It is too 
wet for most recreation uses. 

The capability unit is Vw-7, dryland; this soil is in the 
Wetland range site; it is in windbreak suitability group 6. 


Bo—Boel fine sandy loam, 0 to 2 percent slopes. 
This is a deep, nearly level, somewhat poorly drained 
Soil on bottom lands. This soil is occasionally flooded. 
The areas generally are elongated and range from 5 to 
160 acres. 

Typically, the surface layer is friable, dark grayish 
brown fine sandy loam about 7 inches thick. The layer 
below that is friable, dark grayish brown loamy sand 
about 8 inches thick. The underlying material, to a depth 
of 60 inches, is light gray sand; below a depth of 24 
inches, it has yellowish red mottles. In places, the 
surface layer is silt loam, loam, or loamy fine sand. The 
underlying material commonly has a layer of dark loamy 
material. 

Included in mapping are small areas of sand overblow. 
Also included are small areas of Barney, Els, Inavale, 
and Loup soils. Barney soils are poorly drained and are 
in slightly lower landscape positions than this Boel soil. 
Els soils are in slightly raised positions. Inavale soils are 
somewhat excessively drained; they are adjacent to 
entrenched channels or in slightly raised positions. Loup 
soils are poorly drained; they are in swales and in very 
shallow channels. These inclusions make up 10 to 25 
percent of this map unit. 

Permeability is rapid. Runoff is very slow. The available 
water capacity is low to moderate above the water table. 
Tilth is good, but the surface layer is too wet for 
cultivation in some periods of the year. The soil ranges 
from neutral to moderately alkaline. The seasonal water 
table is at a depth of 1.5 to 3.5 feet. In areas where this 
soil has a high content of lime, the soil responds poorly 
to applications of phosphate fertilizer. 

In most areas, this soil is in native grassland that has 
scattered deciduous trees; in these areas, it is used as 
range or hayland. This soil has fair potential for the 
cultivated crops commonly grown in the county and for 
trees in windbreaks. It has good potential for the 
development of habitat for openland or rangeland 
wildlife. This soil has poor potential for sanitary facilities 
and building site development. It has fair to poor 
potential for recreation uses. 
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This soil is suited to dryfarmed corn, sorghum, small 
grains, and tame grasses. It is suited to alfalfa in areas 
where the water table is not too high. Wetness generally 
delays tillage and cultivation early in spring. Growing 
alfalfa and crops that are seeded in the fall eliminates 
the need for working this soil in spring. !f this soil is 
cultivated, soil blowing can be reduced through the use 
of stubble-mulch tillage and a cropping system that 
maintains a cover of crop residue on the surface. 
Returning crop residue to the soil helps to maintain or 
improve the organic matter content. 

If this soil is irrigated, it is suited to corn, sorghum, and 
alfalfa. A sprinkler irrigation system, for example the 
center-pivot sprinkler system, is the most suitable 
because it can provide the light, frequent applications of 
water needed on this soil. Excessive irrigation leaches 
plant nutrients below the root zone. Diversions, drainage 
ditches, or tile drains help to control wetness and to 
lower the water table. The same practices needed to 
control erosion in dryfarmed areas are needed on 
irrigated land. 

This soil is suited to trees in windbreaks. Only trees 
and shrubs that can tolerate the high water table of this 
soil are suitable. In some years, establishing tree 
seedlings and cover crops between the rows of trees is 
difficult because of excessive wetness. 

This soil is severely limited for use as septic tank 
absorption fields and sewage lagoons because of 
wetness caused by the high water table. Septic tank 
absorption fields do not function properly in wet periods. 
Sewage lagoons need to be lined or sealed. Wetness 
also is a severe limitation for shallow excavations, 
houses, and local roads and streets. Excavations in this 
soil should be made in dry periods. If this soil is used as 
building sites, artificial drainage, footing drains, and 
basement sump pumps can help to reduce or overcome 
the wetness limitation. If this soil is used for roads, the 
roadbed should be raised or the roads routed to bypass 
wet areas. The occasional flooding and wetness are 
limitations to recreational development. 

The capability unit is Illw-6, dryland, and Illw-11, 
irrigated; this soil is in the Subirrigated range site; it is in 
windbreak suitability group 2. 


Bt—Brocksburg loam, 0 to 1 percent slopes. This is 
a well drained, nearly level soil on broad tablelands. It is 
moderately deep over sand and gravel. The areas of this 
soil range from 10 to 400 acres. 

Typically, the surface soil is a friable, very dark grayish 
brown loam about 15 inches thick. The subsoil extends 
to a depth of 27 inches; it is grayish brown and dark 
grayish brown, firm clay loam. The underlying material, to 
a depth of 30 inches, is brown loam; below that, it is 
pale brown gravelly sand. Where this soil has been 
cultivated, the plow layer is grayish brown and has been 
winnowed, resulting in the loss of some of the finer soil 
particles and organic matter. In a few places, the sand 
and gravel are at a depth of more than 40 inches. 
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Included in mapping are small areas of Meadin and 
O'Neill soils. Meadin soils are shallow over sand and 
gravel and are in slightly lower positions on the 
landscape. O'Neill soils are more sandy than the 
Brocksburg soil and are slightly higher on the landscape. 
Both of the included soils are more droughty than the 
Brocksburg soil and are more susceptible to soil blowing. 
Also included are a few small potholes. Water standing 
in these potholes interferes with cultivation. The included 
areas make up 5 to 10 percent of the map unit. 

The surface layer is easy to till within a fairly wide 
range in moisture content. Runoff is slow because this 
Soil is nearly level. Permeability is moderate in the 
subsoil and very rapid in the underlying sand and gravel. 
The available water capacity is moderate. The organic 
matter content is moderate. The root zone of most 
plants is restricted by sand and gravel at a depth of 20 
to 40 inches. The soil generally is neutral throughout; in 
some areas, the layer just above the sand and gravel is 
mildly alkaline. 

Most of the acreage is cultivated. In a few areas, this 
soil is in native grass and is used for grazing or hay. This 
Soil has fair potential for dryfarmed cultivated crops. It 
has good potential for crops if an irrigation system is 
used. This soil has fair potential for use as rangeland, for 
trees in windbreaks, and for the development of habitat 
for rangeland wildlife. It has good potential for recreation 
uses and for the development of habitat for openland 
wildlife. This soil has poor potential for most sanitary 
facilities and fair potential for building site development. 

This soil is suited to dryfarmed corn, sorghum, wheat, 
oats, grasses, and legumes. If this soil is used for 
cultivated crops, soil blowing is a hazard, and production 
is limited because the moisture supply is inadequate. 
Minimum tillage, stripcropping, and stubble-mulch tillage 
help to prevent soil blowing and conserve moisture. 

If this soil is irrigated, it is well suited to corn, sorghum, 
and alfalfa. Where land leveling is feasible, a furrow or 
border irrigation system is effective. The cuts should not 
be so deep that the coarse underlying material is 
exposed. A sprinkler irrigation system also is suitable. 
Because of the very low moisture-retention capacity of 
the underlying material, droughtiness is a hazard unless 
irrigation is timely. The application of water must be 
carefully managed to prevent the leaching of plant 
nutrients from the soil. The same practices needed to 
control erosion in dryfarmed areas are needed on 
irrigated land. 

If this soil is used as native rangeland, proper range 
use, deferred grazing, and a planned grazing system are 
necessary to maintain a vigorous stand of grass. 
Livestock distribution on rangeland can be improved by 
fencing and by placing water and salt for livestock in 
strategic locations. Overgrazing the rangeland reduces 
the grass cover and causes deterioration of the plant 
community. 

This soil has fair suitability for trees in windbreaks. 
Only drought-tolerant trees and shrubs are suitable for 
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planting. Droughtiness and competition from grass and 
weeds for moisture are the main limitations to seedling 
establishment. 

This soil has fair suitability for use as sites for houses. 
It has excellent bearing strength if the footings of the 
foundation are placed in the underlying sand and gravel. 
Because the material above the sand and gravel has 
moderate shrink-swell potential, this material should not 
be used for backfill or as a footing base. Because the 
permeability of the sand and gravel is very rapid, ground 
water can be polluted if this soil is used as septic tank 
absorption fields or for sewage lagoons. The bottom of 
sewage lagoons needs to be lined to prevent seepage. 
Shrinking and swelling and frost action are limitations tc 
the use of this soil as a site for roads and streets; the 
limitations can be overcome through surface drainage. 

The capability unit is 115-5, dryland, and 115-7, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 5. 


Cb—Cass loam, 0 to 2 percent slopes. This is a 
deep, nearly level, well drained soil on bottom lands. In 
some areas, this soil is adjacent to the streams, and in 
others, it is on the higher bottom lands near the uplands. 
This soil is rarely flooded. The areas are irregular in 
shape and range from 5 to 50 acres. 

Typically, the surface layer is friable, dark grayish 
brown loam about 10 inches thick. The layer below that 
is very friable, grayish brown fine sandy loam about 4 
inches thick. The underlying material, to a depth of 20 
inches, is pale brown very fine sandy loam. It is underlain 
by a buried layer of dark gray fine sandy loam about 20 
inches thick. Below that, to a depth of 60 inches, the soil 
is light brownish gray loamy fine sand. In some areas, 
free carbonates are below a depth of 25 inches. In 
places, the surface layer is fine sandy loam. In some 
areas, there is no buried layer in the underlying material. 

Included in mapping are small areas of Boel, Inavale, 
and Munjor soils. Boel soils are somewhat poorly drained 
and are in the lower areas. Inavale soils are sandy and 
have a thin surface layer; they are nearer to the stream 
channel than the Cass soil. Munjor soils are calcareous 
and have a thinner and lighter colored surface layer than 
the Cass soil. Their position on the landscape is similar 
to that of the Cass soil. The included soils make up 5 to 
15 percent of this map unit. 

Permeability is moderately rapid, and runoff is slow. 
The available water capacity is moderate. Tilth is good, 
and the soil can be worked within a fairly wide range in 
moisture content. The organic matter content is 
moderately low. 

About 75 percent of the acreage is used for cultivated 
crops. The rest is mainly grassland that has some 
scattered deciduous trees. This soil has good potential 
for cultivated crops, either dryfarmed or irrigated. It also 
has good potential for use as rangeland or pasture, for 
trees in windbreaks, and for the development of habitat 
for rangeland, openland, and woodland wildlife. This soil 
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has good potential for all recreation uses except camp 
areas. It has poor potential for sanitary facilities and 
building site development. 

This soil is well suited to dryfarmed corn, small grains, 
and grasses and legumes for hay and pasture. 
Droughtiness due to the underlying material is a 
limitation for crops, particularly in years in below average 
rainfall. Soil blowing is a moderate hazard if the soil is 
bare of vegetation. Conservation tillage that keeps crop 
residue on the surface or a cropping system that 
maintains a cover of legumes or grasses or both helps to 
maintain or improve the organic matter content, to 
maintain fertility, and to control soil blowing. 

If this soil is irrigated, it is best suited to corn and 
alfalfa; small grains or tame grasses also can be grown. 
A gravity or sprinkler system of irrigation is suitable on 
this soil. If a gravity system is used, land leveling will be 
necessary for best results. The same practices needed 
to control erosion in dryfarmed areas are needed on 
irrigated land. 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. Overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use and deferred grazing or 
haying help to maintain or improve the condition of the 
rangeland and the soil. 

This soil provides good sites for trees and shrubs in 
field windbreaks, in range or livestock windbreaks, and in 
recreation or wildlife plantings. Only trees and shrubs 
that can tolerate the slightly sandy, somewhat droughty 
condition of this soil are suitable. Droughtiness and the 
severe hazard of soil blowing are the main limitations to 
establishing trees. Soil blowing can be controlled by 
maintaining a strip of sod or other vegetation between 
the rows of trees. Cultivation should be restricted to the 
tree rows. 

The hazard of flooding is a limitation to the use of this 
soil for building site development and most sanitary 
facilities. Dikes, diversions, or ditches can be used to 
help overcome this limitation. If these structures cannot 
be built, sites at higher elevations should be selected for 
buildings and sanitary facilities. This soil is suited to use 
as septic tank absorption fields; however, seepage from 
the fields can pollute local well water. If this soil is used 
for sewage lagoons, the bottom needs to be lined with 
less permeable soil material, chemical sealers, or 
impervious liners to prevent seepage. Low soil strength 
and frost action are limitations to the use of this soil as 
sites for roads and streets. Replacing the base material, 
elevating the roadbed, and constructing dikes, 
diversions, or ditches can help to overcome these 
limitations. This soil is suited to most recreation uses. It 
is not suited to camp areas because flooding is a severe 
hazard. 

The capability unit is 1-1, dryland, and 1-8, irrigated; this 
soil is in the Sandy Lowland range site; it is in windbreak 
suitability group 1. 
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CcB—Cass loam, channeled, 0 to 3 percent slopes. 
This is a deep, well drained soil on flood plains and 
terraces. It is subject to frequent flooding. The landscape 
is dissected by channels that meander across the flood 
plain. The channels are 12 to 30 feet wide and 5 to 10 
feet deep. Slopes generally are less than 3 percent, but 
they are as much as 7 percent on some of the narrow 
benches and streambanks. The areas are long and 
narrow and range from 5 to 30 acres. 

Typically, the surface layer is firm, dark grayish brown 
loam about 6 inches thick. The layer below that is friable, 
grayish brown loam about 14 inches thick. The 
underlying material, to a depth of 60 inches, is stratified, 
calcareous silt, sand, gravel, and clay; the soil is 
dominantly light brownish gray, but some strata are 
darker or lighter in color. In some areas, the surface 
layer is fine sandy loam or clay loam. 

Included in mapping are areas of Inavale, Labu, 
Munjor, Ord, Verdel, and Wewela soils. Inavale soils are 
sandy and are adjacent to the channel. Labu soils are 
moderately deep, clayey soils on the slope breaks 
between the stream terraces and bottom lands. Munjor 
soils are calcareous and have a thinner and lighter 
colored surface layer than the Cass soil. Ther are in 
similar positions on the landscape. Ord soils are loamy, 
somewhat poorly drained soils on the lower part of the 
valley floor. Verdel soils are deep and clayey; they are in 
positions on the landscape similar to those of this Cass 
Soil. Wewela soils have a sandy surface layer and are 
moderately deep over shale; they are on the stream 
terraces. The included soils make up 30 to 35 percent of 
this map unit. 

Permeability is moderately rapid, and runoff is slow. 
The available water capacity is moderate. The organic 
matter content is moderately low. The seasonal water 
table generally is below a depth of 6 feet. 

This soil is used mainly as rangeland; the rangeland 
has been invaded by deciduous trees and other woody 
plants. This soil has poor potential for cultivated crops, 
windbreaks, and most recreation uses. It has fair to good 
potential for use as pasture or rangeland if the trees and 
shrubs are cleared. This soil has fair potential for the 
development of habitat for rangeland, openland, and 
woodland wildlife. It has poor potential for sanitary 
facilities and building site development. 

This soil is not suitable for cultivated crops because of 
the frequent overflow, the streambank cutting, and the 
meandering of the channel. 

Using this soil as rangeland is effective in controlling 
water erosion and soil blowing. The overgrazing of 
rangeland and the deposition of silt by floodwaters 
reduce the vegetative cover and cause deterioration of 
the plant community. Proper range use and a planned 
grazing system help to maintain or improve the condition 
of the rangeland and the soil. 

This soil is not suited to windbreaks. In some areas, 
adapted trees or shrubs can be used for wildlife or 
forestation plantings if they are planted by hand. 
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This soil is not suited to building site development or 
sanitary facilities. Access roads and fences are subject 
to damage by the meandering of the channel and the 
streambank cutting. If this soil is used as a site for roads, 
special structures generally are required. This soil is not 
Suited to most recreation uses. In some places, pond 
reservoirs can be established. 

The capability unit is Viw-7, dryland; this soil is in the 
Sandy Lowland range site; it is in windbreak suitability 
group 10. 


DdB—Duda loamy fine sand, 0 to 3 percent slopes. 
This is a moderately deep, nearly level and very gently 
sloping, well drained soil on low-lying side slopes and 
divides of upland drainageways. The areas are irregular 
in shape and range from 5 to 50 acres. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 6 inches thick. The layer 
below that is grayish brown, very friable loamy fine sand 
about 6 inches thick. The underlying material is light gray 
loamy fine sand that has some fragments of light gray 
sandstone. Hard, calcareous sandstone is at a depth of 
30 inches. In sorne areas, the surface layer is sandy 
loam. 

Included in mapping are small areas of Dunday, 
Tassel, and Valentine soils. Dunday soils are in positions 
on the landscape similar to those of this Duda soil, but 
they are deeper and have a thicker surface layer. Tassel 
Soils are shallow and are in higher flat areas or in 
swales. Valentine soils are deep and are in higher 
positions than this Duda soil. The included soils make up 
10 to 15 percent of this map unit. 

The surface layer is very friable and is easy to till 
within a wide range in moisture content. Runoff is slow 
because moisture is readily absorbed by the soil. 
Permeability is moderately rapid. The available water 
capacity is low. The organic matter content is low. The 
root zone generally is restricted by sandstone; however, 
some roots can penetrate cracks in the sandstone. The 
Soil is neutral in the surface layer and mildly alkaline in 
the underlying material. 

In most areas, this soil is in native grass and is used 
for hay or grazing. In some areas, it is used for 
dryfarmed alfalfa that is grown for hay. In a few areas, it 
is used for cultivated crops; most of this cropland is 
irrigated. This soil has poor potential for use as 
dryfarmed or gravity-irrigated cropland. It has fair 
potential for crops if a sprinkler irrigation is used. This 
Soil has fair potential for recreation uses, for the 
development of habitat for rangeland and openland 
wildlife, and for use as pasture or rangeland. This soil 
has good potential for trees in windbreaks and for use as 
sites for roads and streets. It has poor potential for 
sanitary facilities and good to fair potential for use as 
sites for houses. 

This soil is only marginally suited to dryfarmed row 
crops. It is best suited to close-growing crops such as 
alfalfa and grass. If this soil is cultivated, soil blowing is a 
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moderate to severe hazard. The low fertility and low 
available water capacity of this soil are limitations to 
cultivated crops. A cropping system that leaves crop 
residue on the surface can protect the soil from soil 
blowing and improve the organic matter content of the 
soil. Narrow windbreaks can also help to reduce soil 
blowing. 

If this soil is irrigated, it is suited to alfalfa, pasture 
grasses, and close-growing crops. This soil is suited only 
to sprinkler irrigation. !t is especially well suited to a 
center-pivot system. À large amount of crop residue on 
the surface, stripcropping, field windbreaks, minimum 
tillage, and fertilizer help to control soil blowing and 
maintain fertility. 

Using this soil as rangeland is effective in controlling 
soil blowing. However, overgrazing the rangeland or 
using improper haying methods reduces the vegetative 
cover, causes deterioration of the plant community, 
increases soil blowing, and creates blowouts. Proper 
range use, deferred grazing or haying, and a planned 
grazing systems help to maintain or improve the 
condition of the rangeland and the soil. The small 
blowouts on this soil can be fenced to exclude livestock 
and then stabilized by mulching and reseeding. 

This soil is poorly suited to sanitary facilities because 
of the moderate depth to sandstone and the hazard of 
seepage. Depending on the hardness of the sandstone 
and the depth to sandstone, percolation can be a 
problem in septic tank absorption fields. Lateral seepage 
of wastes above the sandstone can cause contamination 
of well water. If this soil is used for sewage lagoons, the 
bottom will need to be lined with less permeabie soil 
material or sealed with a chemical sealer to prevent 
seepage. This soil is limited for building site development 
by the tendency of embankments to cave in and by the 
moderate depth to sandstone. A suitable material will be 
needed for back fill or landscaping if this soil is used as 
a building site. The sandy texture of the surface layer 
and soil blowing are moderate limitations to camp areas, 
playgrounds, and trails. If local streets and roads are 
constructed on this soil, soil blowing can cause 
problems, and banks and ditches will need to be 
revegetated. 

The capability unit is IVe-5, dryland, and IVe-14, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 3. 


DdC—Duda loamy fine sand, 3 to 6 percent slopes. 
This is a moderately deep, gently sloping or undulating, 
well drained soil on uplands. The areas are irregular in 
shape and range from 3 to 60 acres. 

Typically, the surface layer is very friable, dark grayish 
brown loamy fine sand about 6 inches thick. The layer 
below that is grayish brown, very friable loamy fine sand 
about 12 inches thick. The underlying material is light 
olive gray and light gray loamy fine sand. Sandstone is at 
a depth of 30 inches. In some places, a layer of fine 
sand overlies the sandstone. 
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Included in mapping are small areas of Dunday, 
Tassel, and Valentine soils. Dunday soils are in positions 
on the landscape similar to those of this Duda soil, but 
they are deeper and have a thicker surface layer. Tassel 
soils are droughty, shallow soils in higher flat areas and 
swales. Valentine soils are deeper than this soil and are 
in higher landscape positions. The included soils make 
up 10 to 15 percent of this map unit. 

Runoff is slow because moisture is readily absorbed 
by the soil. Permeability is moderately rapid, and the 
available water capacity is low. The organic matter 
content is low. The root zone generally is restricted by 
sandstone; however, some roots can penetrate cracks in 
the sandstone. The soil is neutral in the surface layer 
and mildly alkaline in the underlying material. 

In most areas, this soil is in native grass and is used 
for hay or grazing. In some areas, it is used for 
dryfarmed alfalfa that is grown for hay. In a few areas, 
this soil is used for cultivated crops. Most of this 
cropland is irrigated. This soil has very poor potential for 
use as dryfarmed or gravity-irrigated cropland. It has fair 
potential for use as sprinkler-irrigated cropland, for 
recreation uses, for use as pasture or rangeland, for 
trees in windbreaks, and for the development of habitat 
for rangeland and openland wildlife. This soil has good 
potential for use as sites for roads and streets, poor 
potential for sanitary facilities, and good to fair potential 
for building site development. 

This soil is only marginally suited to dryfarmed row 
crops. It is best suited to close-growing crops such as 
alfalfa and grass. If this soil is cultivated, soil blowing is a 
moderate to severe hazard. Droughtiness due to the 
underlying material and low fertility are limitations to use 
as cropland. The soil commonly is loose and is difficult 
to work. Crop residue on the surface can reduce soil 
blowing and improve the organic matter content of the 
soil. Narrow windbreaks also help to reduce soil blowing. 

If this soil is irrigated, it is suited to alfalfa, pasture 
grasses, and close-growing crops. This soil is suited to. 
sprinkler irrigation only. It is especially well suited to a 
center-pivot system. A large amount of crop residue on 
the surface, stripcropping, field windbreaks, minimum 
tillage, and fertilizer help to control soil blowing and 
maintain fertility. 

Using this soil as rangeland is effective in controlling 
Soil blowing. However, overgrazing the rangeland or 
using improper haying methods reduces the vegetative 
cover, causes deterioration of the plant community, 
increases soil blowing, and creates blowouts. Proper 
range use, deferred grazing or haying, and a planned 
grazing system help to maintain or improve the condition 
of the rangeland and the soil. The small blowouts on this 
soil can be fenced to exclude livestock and then 
converted to rangeland by mulching and reseeding. 

This soil is poorly suited to sanitary facilities because 
of the moderate depth to sandstone and the hazard of 
seepage. Depending on the hardness of the sandstone 
and the depth to sandstone, percolation can be a 


Keya Paha County, Nebraska 


problem in septic tank absorption fields. Lateral seepage 
of wastes above the sandstone can cause contamination 
of well water. If this soil is used for sewage lagoons, the 
bottom will need to be sealed with less permeable soil 
material or sealed with a chemical sealer to prevent 
seepage. This soil is limited for building site 
developments by the tendency of embankments to cave 
in and by the moderate depth to sandstone. A suitable 
material will be needed for backfill or landscaping if this 
Soil is used as a building site. The sandy texture of the 
surface layer and soil blowing are moderate limitations to 
camp areas, playgrounds, and trails. If local streets and 
roads are built on this soil, soil blowing can cause 
problems, and banks and ditches will need to be 
revegetated. 

The capability unit is Vle-5, dryland, and IVe-14, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 7. 


DuB—Dunday loamy fine sand, 0 to 3 percent 
slopes. This is a deep, nearly level to very gently 
sloping, well drained soil on uplands. The areas are 
irregular in shape and range from 10 to 100 acres in 
size. 

Typically, the surface layer is dark gray, very friable 
loamy fine sand about 9 inches thick. The subsurface 
layer is dark grayish brown, very friable loamy fine sand 
about 6 inches thick. The layer below that is grayish 
brown, loose, loamy fine sand about 14 inches thick. The 
underlying material, to a depth of 60 inches, is brown 
loamy fine sand. In some places, the soil is dark colored 
to a depth of less than 10 inches, and in others, to a 
depth of more than 20 inches. In some areas, the 
surface layer is fine sandy loam or fine sand. 

Included in mapping are small areas of Duda, Elsmere, 
and O'Neill soils. Duda soils have a thinner surface layer 
than this Dunday soil and are moderately deep over 
sandstone. Their position on the landscape is similar to 
that of the Dunday soil. Elsmere soils are somewhat 
poorly drained and are in swales. O'Neill soils are in 
slightly raised areas and have sand and gravel at a 
depth of less than 40 inches. The included soils make up 
5 to 20 percent of this map unit. 

Permeability is rapid. Runoff is very slow. The available 
water capacity is low. The organic matter content is 
moderately low. This soil is easy to work when it is moist 
but generally is loose when it is dry. 

About half the acreage is used for hay and as pasture. 
The rest is used about equally for cultivated crops and 
as rangeland. In a few small areas, it is used for 
windbreaks. This soil has fair potential for use as 
rangeland, hayland, and pasture and poor potential for 
dryfarmed cultivated crops. It has good potential for 
crops if a sprinkler irrigation system is used and fair 
potential if a gravity irrigation system is used. This soil 
has good potential for trees in windbreaks and for the 
development of habitat for openland and rangeland 
wildlife. It has fair potential for recreation uses. This soil 
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has good potential for use as sites for roads and houses. 
It has poor potential for sewage lagoons and good 
potential for septic tank absorption fields. 

This soil is only marginally suited to dryfarmed row 
crops. It is best suited to close-growing crops such as 
alfalfa and grass. If this soil is cultivated, soil blowing is a 
moderate to severe hazard. Droughtiness due to the 
underlying material and low fertility are limitations to use 
as dryfarmed cropland. A cropping system that leaves 
crop residue on the surface can reduce soil blowing and 
improve the organic matter content of the soil. Narrow 
windbreaks also help to reduce soil blowing. 

If this soil is irrigated, it is suited to alfalfa, pasture 
grasses, close-growing crops, corn, and sorghum (fig. 10). 
The only irrigation system suitable on this soil is the 
sprinkler system. This soil is especially well suited to the 
center-pivot system of sprinkler irrigation. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. Overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing or 
haying, and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to most trees in windbreaks. Site 
preparation and cultivation to control weeds can 
increase the survival of trees and the rate of growth. 
Inadequate precipitation and the hazard of soil blowing 
are limitations to establishing trees. Soil blowing can be 
reduced by planting a cover crop between the rows of 
trees. 

This soil has slight limitations for use as sites for 
houses, septic tank absorption fields, and roads and 
streets. It is severely limited for sewage lagoons 
because of seepage. it is severely limited for shallow 
excavations because cutbanks tend to cave in. This soil 
is moderately limited for camp areas and picnic areas 
because maintaining a cover of vegetation on this sandy 
Soil is difficult. 

The capability unit is IVe-5, dryland, and Ille-11, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 3. 


DxB—Dunday-Duda loamy fine sands, 0 to 3 
percent slopes. This map unit consists of nearly level to 
very gently sloping, well drained soils on uplands. The 
areas of this unit range from 5 to 80 acres. The Dunday 
and Duda soils are about equal in extent; they are so 
intermingled or the areas of each are so small that it was 
not practical to separate them in mapping at the scale 
used. 

Typically, the surface layer of the Dunday soil is loose, 
grayish brown loamy fine sand about 6 inches thick. The 
subsurface layer is very friable, dark gray loamy fine 
sand about 10 inches thick. The layer below that is 
grayish brown and light brownish gray, very friable loamy 


32 


Soil survey 


Figure 10.—Dunday loamy fine sand, 0 to 3 percent slopes, if irrigated, is well suited to corn. 


fine sand. The underlying material, to a depth of 60 
inches, is light brownish gray fine sand. In places, a layer 
of loamy material or soft sandstone is below a depth of 
40 inches. In some areas, the subsoil has a slight 
accumulation of clay. in places, much of the surface 
layer has been removed through soil blowing and 
redeposited as hummocks. 


Typically, the surface layer of the Duda soil is very 
friable, dark grayish brown loamy fine sand about 5 
inches thick. The layer below that is brown, very friable 
loamy fine sand about 2 inches thick. The underlying 
material is mainly loamy fine sand and is light brownish 
gray in the upper part and light gray in the lower part. 
Hard sandstone is at a depth of about 26 inches. In 
some areas, the sandstone is at a depth of more than 
40 inches or less than 20 inches. In places, the subsoil 
has a slight accumulation of clay. In some areas, the 
surface layer is fine sandy loam. 


Included in mapping and making up 10 to 15 percent 
of this map unit are small areas of Ipage, Simeon, and 
Valentine soils. Ipage soils are moderately well drained 
and are in swales. Simeon soils are deep. They formed 
in deep, coarse sandy material on low ridges and in 
swales. Valentine soils are deeper than the Duda soil 
and have a thinner surface layer than the Dunday soil. 
They are in higher positions on the landscape. 


The surface layer of these soils is easy to till within a 
wide range in moisture content. Runoff is slow to very 
slow because moisture is readily absorbed by the soil. 
Permeability is moderately rapid to rapid. The available 
water capacity is low. The organic matter content is 
moderately low to low. The root zone in the Duda soil is 
restricted by sandstone. The Dunday soil is neutral 
throughout. The Duda soil is neutral in the surface layer 
and mildly alkaline in the underlying material. 

[n most areas, these soils are in native grass and are 
used for hay or grazing. In some areas, they are used for 
dryfarmed alfalfa that is grown for hay. About 25 percent 
of the acreage is used for cultivated crops. Most of this 
cropland is irrigated. These soils have poor potential for 
dryfarmed crops, fair potential for gravity-irrigated crops, 
and good potential for sprinkler-irrigated crops. They 
have fair potential for recreation uses and for use as 
pasture or rangeland. They have good potential for trees 
in windbreaks and good to fair potential for the 
development of habitat for openland and rangeland 
wildlife. These soils have good potential for use as sites 
for roads and streets, poor potential for sanitary facilities, 
and fair potential for use as dwelling sites. 

These soils are only marginally suited to dryfarmed 
row crops. They are best suited to close-growing crops 
Such as alfalfa and grass. If these soils are cultivated, 
soil blowing is a moderate to severe hazard. 
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Droughtiness due to the underlying material and low 
fertility are limitations to the use of these soils as 
cropland. Leaving crop residue on the surface helps to 
reduce soil blowing and to improve the organic matter 
content of the soils. Narrow windbreaks also help to 
reduce soil blowing. 

If these soils are irrigated, they are suited to alfalfa, 
pasture grasses, close-growing crops, corn, and 
sorghum. The only irrigation system that is suitable on 
these soils is the sprinkler system. These soils are 
especially well suited to the center-pivot system of 
sprinkler irrigation. Maintaining a large amount of crop 
residue on the surface, stripcropping, field windbreaks, 
minimum tillage, and applying fertilizer help to control soil 
blowing and maintain fertility. 

Using these soils as rangeland is effective in 
controlling soil blowing. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates blowouts. 
Proper range use, deferred grazing or haying, and a 
planned grazing system help to maintain or improve the 
condition of the rangeland and the soil. The small 
blowouts can be fenced to exclude livestock and then 
stabilized by mulching and reseeding. 

These soils are poorly suited to sanitary facilities 
because of the moderate depth to sandstone of the 
Duda soil and the hazard of seepage. Depending on the 
hardness of the sandstone and the depth to sandstone, 
percolation can be a problem in septic tank absorption 
fields. Lateral seepage of waste above the sandstone 
can cause contamination of well water. If these soils are 
used for sewage lagoons, the bottom will need to be 
sealed with less permeable soil material or sealed with a 
chemical sealer to prevent seepage. These soils are 
limited for building site development by the tendency of 
embankments to cave in and by the moderate depth to 
sandstone. A suitable material will be needed for back fill 
or landscaping if these soils are used as a building site. 
The sandy texture of the surface layer and soil blowing 
are moderate limitations to camp areas, playgrounds, 
and trails. If local streets and roads are built on these 
soils, soil blowing can cause problems, and banks and 
ditches will need to be revegetated. 

The capability unit is IVe-5, dryland, and llle-11, 
itrigated; these soils are in the Sandy range site; they are 
in windbreak suitability group 3. 


Eo—Els fine sand, 0 to 2 percent slopes. This is a 
deep, nearly level, somewhat poorly drained soil on 
bottom lands and in upland swales. This soil is rarely 
flooded. The areas generally are elongated and range 
from 5 to 100 acres. 

Typically, the surface layer is loose, gray fine sand 
about 7 inches thick. The layer below that is loose, light 
brownish gray fine sand about 6 inches thick. The 
underlying material, to a depth of 60 inches, is light gray 
and white fine sand. In some areas, the surface layer is 
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loamy sand or loamy fine sand. In places, the soil is dark 
to a depth of more than 10 inches. 

Included in mapping are small areas of Dunday, Іраде, 
Loup, Ronson, Tassel, and Valentine soils. Dunday soils 
are well drained and have a thicker surface layer than 
this Els soil. Ipage soils are moderately well drained; 
they are on hummocks in slightly higher positions on the 
landscape. Loup soils are very poorly drained and are in 
lower positions on the landscape. Ronson soils are 
moderately deep, and Tassel soils are shallow over 
sandstone. These two soils are in slightly higher 
positions on the landscape. Valentine soils are 
excessively drained and are in higher positions on the 
landscape than this Els soil. Also included are small 
areas of saline and alkali soils. The included soils make 
up 10 to 15 percent of this map unit. 

Permeability is rapid, and runoff is slow. The available 
water capacity is low. The seasonal high water table is at 
a depth of 1.5 feet in wet years and 3.5 feet in dry years. 
The soil is mildly alkaline. The organic matter content is 
low. 

This soil is used mainly as hayland or rangeland. In a 
few areas, it is used for cultivated crops. This soil has 
good potential for native grasses for grazing or hay. It 
has very poor potential for dryfarmed cultivated crops 
and poor potential for irrigated crops. This soil has fair 
potential for trees and shrubs in windbreaks and for the 
development of habitat for wetland or rangeland wildlife. 
It has poor potential for sanitary facilities, building site 
development, and recreation uses. 

This soil is poorly suited to dryfarmed corn or sorghum 
because of wetness, which delays planting in spring and 
can prevent cultivation in wet periods. This soil generally 
is better suited to alfalfa and other close-growing crops, 
which help to control soil blowing when the surface soil 
is dry. In some places, however, the high water table can 
drown out the alfalfa. If this soil is cultivated, it is subject 
to soil blowing. Soil blowing can be reduced through 
stubble-mulch tillage, by returning crop residue to the 
soil, and by planting winter cover crops and close-grown 
Crops. 

If this soil is irrigated, it is poorly suited to corn and 
sorghum. It generally is better suited to alfalfa and tame 
grasses. A sprinkler irrigation system is the most suitable 
on this soil. The applications of irrigation water need to 
be light and frequent to prevent waterlogging and the 
loss of nutrients. The same practices needed to control 
erosion in dryfarmed areas are needed on irrigated land. 

This soil is well suited to use as native hayland and 
rangeland. If this soil is used as hayland, the grasses 
generally have low vigor. The vigor of the grasses can 
be maintained or improved by harvesting the hay in 
midsummer, which leaves enough aftergrowth to 
produce plant food for the grasses in winter and early in 
spring. Returning some of the hay to the soil helps to 
maintain soil fertility. Applying phosphate fertilizer is 
beneficial for legumes which then add nitrogen to the 
Soil. if this soil is used as rangeland, grass vigor can be 
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maintained through proper stocking and a planned 
grazing system. Overgrazing the rangeland reduces 
grass production, encourages weeds, and can increase 
Soil blowing. 

This soil has fair suitability for windbreaks. Only trees 
and shrubs that can tolerate the high water table of this 
soil are suitable. Establishing trees can be difficult in wet 
years. Competition from grasses or weeds is a limitation 
to establishing a stand of trees. Site preparation and 
cultivation for several years after planting can increase 
the survival and growth rate of the trees. 

This soil is severely limited for use as septic tank 
absorption fields and for sewage lagoons. If sewage 
lagoons are constructed, the bottom needs to be sealed 
or lined to prevent seepage. Wetness is a limitation for 
use as sites for houses. If confined and compacted, this 
soil has fair suitability for use as roadfill. Because of the 
high water table, large fills are required for highway 
construction. Wetness and the sandy texture of the 
surface layer are severe limitations to recreation uses. 

The capability unit is Vlw-5, dryland, and IVw-12, 
irrigated; this soil is in the Subirrigated range site; it is in 
windbreak suitability group 2. 


Es—Elsmere loamy fine sand, 0 to 2 percent 
slopes. This is a deep, nearly level, somewhat poorly 
drained soil. This soil is in low areas of sandhill valleys, 
on stream terraces, or on foot slopes along the streams 
that flow from the sandhill valleys. It is rarely flooded. 
The areas are irregular in shape and range from 10 to 
200 acres. 

Typically, the surface soil is very friable, dark gray 
loamy fine sand about 12 inches thick. The layer below 
that is light brownish gray loamy fine sand about 12 
inches thick. The underlying material, to a depth of 60 
inches, is light gray and grayish brown fine sand that has 
yellowish brown mottles. In places, the surface soil is 
fine sandy loam or fine sand. In some areas, the soil is 
dark to a depth of less than 10 inches thick. In some 
areas, a buried layer of very dark gray fine sandy loam or 
loamy fine sand is at a depth of 30 to 40 inches. 

Included in mapping are areas of Dunday, Inavale, 
Ipage, Loup, and Valentine soils. Also included are small 
areas of saline and alkali soils. These included soils 
make up 10 to 25 percent of this map unit. The well 
drained Dunday soils and excessively drained Valentine 
soils are in higher positions on the landscape and are 
more subject to soil blowing than this Elsmere soil. Ipage 
soils are moderately well drained and are in slightly 
higher landscape positions. Loup soils are in low areas 
and are poorly drained or very poorly drained. Inavale 
soils are in slightly higher positions on the landscape 
and are somewhat excessively drained. 

Permeability is rapid and runoff is slow. The available 
water capacity is low above the water table. The 
seasonal water table is at a depth of 1.5 feet in wet 
years and 2.5 feet in dry years. The soil is mildly alkaline. 

This soil is used mainly as hayland or rangeland. In a 
few areas, it is used for cultivated crops. This soil has 
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good potential for native grasses for grazing or hay. It 
has poor potential for dryfarmed or irrigated cultivated 
crops. This soil has fair potential for tame grasses, for 
trees and shrubs in windbreaks, and for the development 
of habitat for wetland or rangeland wildlife. It has poor 
potential for sanitary facilities and building site 
development and fair to poor potential for recreation 
uses. 

This soil is poorly suited to dryfarmed corn or sorghum 
because wetness delays plantings in spring and can 
prevent cultivation in wet periods. This soil generally is 
better suited to alfalfa and other close-growing crops. 
These crops do not require tillage in spring and can help 
to control soil blowing when the soil at the surface is dry. 
In some places, however, the high water table can 
drown out the alfalfa. If this soil is cultivated, it is subject 
to soil blowing. Soil blowing can be reduced through a 
stubble-mulch tillage, by returning crop residue to the 
soil, and by planting winter cover crops and close-grown 
crops. Barnyard manure and commercial fertilizer need 
to be added to this soil. 

If this soil is irrigated, it is poorly suited to corn and 
sorghum. It generally is better suited to alfalfa and tame 
grasses. A sprinkler irrigation system is the most suitable 
on this soil. The application of irrigation water needs to 
be light and frequent to prevent waterlogging and 
leaching of nutrients. The same practices needed to 
control erosion in dryfarmed areas are needed on 
irrigated land. 

This soil is well suited to use as native hayland and 
rangeland. If this soil is used as hayland, the grasses 
generally have low vigor. The vigor of the grasses can 
be maintained or improved by harvesting the hay in 
midsummer, which leaves enough aftergrowth to 
produce plant food for the grasses in winter and early in 
spring. Returning some of the hay to the soil helps to 
maintain soil fertility. Applying phosphate fertilizer is 
beneficial to legumes which then add nitrogen to the soil. 
If this soil is used as rangeland, grass vigor can be 
maintained through proper stocking and a planned 
grazing system. Overgrazing the rangeland reduces 
grass production, encourages weeds, and can increase 
Soil blowing. 

This soil has fair suitability for windbreaks. Only trees 
and shrubs that can tolerate the high water table of this 
soil are suitable. Establishing trees can be difficult in wet 
years. Competition from grasses or weeds is a limitation 
to establishing a stand of trees. Site preparation and 
cultivation for several years after planting can increase 
the survival and growth rate of the trees. 

This soil is severely limited for use as septic tank 
absorption fields and for sewage lagoons. If sewage 
lagoons are constructed, the bottom needs to be sealed 
or lined to prevent seepage. Wetness is a limitation to 
shallow excavations and to use as sites for houses. If 
confined and compacted, this soil has fair suitability for 
use as roadfill. Because of the high water table, large 
fills generally are required for highway construction. 
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Wetness and the sandy texture of the surface layer are 
severe limitations to recreation uses. 

The capability unit is IVw-5, dryland, and IVw-11, 
irrigated; this soil is in the Subirrigated range site; it is in 
windbreak suitability group 2. 


Ho—Holt fine sandy loam, 0 to 2 percent slopes. 
This is a moderately deep, nearly level, well drained soil 
on tablelands. The areas range from 4 to 80 acres. 

Typically, the surface layer is very friable, dark grayish 
brown fine sandy loam about 6 inches thick. The 
subsurface layer is very friable, very dark grayish brown 
fine sandy loam about 4 inches thick. The subsoil 
extends to a depth of 21 inches; it is dark grayish brown 
and brown fine sandy loam. The underlying material is 
calcareous, light gray loamy fine sand. Consolidated 
sandstone is at a depth of about 34 inches. In a few 
areas, the surface layer is loam. In places, stones are in 
the lower part of the subsoil. In some areas, sandstone 
is at a depth of more than 40 inches. 

Included in mapping are small areas of Duda and 
Tassel soils. The Duda soils are more sandy than this 
Holt soil. Their position on the landscape is similar to 
that of the Holt soil. Tassel soils are shallow over 
sandstone. The included soils make up less than 10 
percent of this map unit. 

The surface layer is easy to till within a wide range in 
moisture content. In places, stones that are on or near 
the surface interfere with tillage. Runoff is medium. 
Permeability is moderate. The available water capacity is 
low. The organic matter content is moderately low. The 
root zone generally is restricted by the sandstone at a 
depth of 20 to 40 inches. The surface layer and subsoil 
are neutral to mildly alkaline. 

In most areas, this soil has at one time been used for 
farming. In many areas, it is now used as rangeland or 
pasture. This soil has fair potential for use as dryfarmed 
or gravity-irrigated cropland. It has good potential for 
cultivated crops if a sprinkler irrigation system is used. 
This soil has fair potential for grasses for hay or grazing, 
for trees in windbreaks, and for use as sites for houses 
and roads and streets. it has good potential for 
recreation uses and for the development of habitat for 
rangeland and openland wildlife. The potential for 
sanitary facilities is poor. 

This soil has fair suitability for dryfarmed corn, alfalfa, 
small grains, and grasses and legumes. Soil blowing is a 
moderate hazard, and water erosion is a slight hazard. 
This soil is droughty in years of below average rainfall. 
This droughtiness can cause a low yield or failure of 
crops. Conservation tillage that leaves crop residue on 
the surface, contour farming, stripcropping, and field 
windbreaks help to contro! erosion and conserve 
moisture. 

If this soil is irrigated, it is suited to most crops 
commonly grown in the county. A sprinkler irrigation 
system, for example, the center-pivot sprinkler system, 
generally is the most suitable because it can provide the 
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light, frequent applications of water needed on this soil. 
A gravity irrigation system also can be used, but land 
leveling will be needed in some areas. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. 

This soil is well suited to use as rangeland. Using this 
Soil as rangeland is effective in controlling soil blowing 
and water erosion. However, overgrazing the rangeland 
or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, and can increase soil blowing. Proper range 
use, deferred grazing and haying, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil is suited to trees in windbreaks; however, soil 
blowing needs to be controlled by maintaining a strip of 
sod or other vegetation between the rows of trees. 
Droughtiness and competition from grasses and weeds 
for moisture are hazards to seeding establishment. Only 
trees and shrubs that are tolerant of droughtiness and 
the high calcium carbonate content of this soil are 
suitable. 

This soil is poorly suited to sanitary facilities because 
of the moderate depth to sandstone and the hazard of 
seepage. Depending on the hardness of the sandstone 
and the depth to sandstone, percolation can be a 
problem in septic tank absorption fields. Lateral seepage 
of waste above the sandstone can cause contamination 
of well water. If this soil is used for sewage lagoons, the 
bottom will need to be sealed or lined with less 
permeable soil material or a chemical sealer to prevent 
seepage. This soil is limited for building site development 
because of the moderate depth to sandstone. A suitable 
material will be needed for back fill or landscaping if this 
soil is used as a building site. The moderate depth over 
sandstone, frost action, and low soil strength are 
limitations to the use of this soil for local roads and 
Streets. If local roads and streets are constructed, 
excavation of the sandstone will be necessary, a suitable 
material will need to be added in the subgrade to 
strengthen the roadbed, and a waterproof surface, 
subgrade barriers, and surface drainage will be needed 
to prevent damage caused by frost action. 

The capability unit is llle-3, dryland, and Ille-9, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 5. 


HoC—Holt fine sandy loam, 2 to 6 percent slopes. 
This is a moderately deep, gently sloping, well drained 
soil on knolls, convex ridgetops, and the upper part of 
Side slopes. The areas are small and circular or long and 
narrow. They range from 4 to 30 acres. 

Typically, the surface layer is very friable, grayish 
brown, light fine sandy loam 3 inches thick. The 
subsurface layer is very friable, dark grayish brown fine 
sandy loam about 4 inches thick. The subsoil is about 15 
inches thick. It is brown, very friable fine sandy loam in 
the upper part and light brownish gray, friable fine sandy 
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loam in the lower part. Consolidated, calcareous 
sandstone is at a depth of 22 inches. In places, the 
original surface layer has been completely eroded. In 
some areas, the plow layer is loamy fine sand. 

Included in mapping are small areas of Duda and 
Tassel soils. Duda soils are more sandy than this Holt 
soil. Their position on the landscape is similar to that of 
the Holt soil. Tassel soils are shallow over sandstone; 
they are in the higher positions on the landscape. Also 
included are areas of rock outcrop on ridgetops. These 
inclusions make up 5 to 15 percent of this map unit. 

The surface layer is easy to till within a wide range in 
moisture content. In places, stones that are on or near 
the surface interfere with tillage. Runoff is medium. 
Permeability is moderate. The available water capacity is 
low. The organic matter content is moderately low. The 
root zone is restricted by sandstone at a depth of 20 to 
40 inches. The surface layer and subsoil are neutral to 
mildly alkaline. 

In most areas, this soil has at one time been used for 
farming. In many areas, it is now used as rangeland or 
pasture. This soil has fair potential for dryfarmed 
cultivated crops. It has poor potential for crops if a 
gravity irrigation system is used and fair potential if a 
sprinkler irrigation system is used. This soil has fair 
potential for grasses for hay or grazing, for trees in 
windbreaks, and for use as sites for houses and roads 
and streets. This soil has good potential for recreation 
uses and for the development of habitat for rangeland 
and openland wildlife. It has poor potential for sanitary 
facilities. 

This soil is suited to dryfarmed corn, alfalfa, small 
grains, and grasses and legumes. Soil blowing is a 
moderate hazard, and water erosion is a slight hazard. 
This soil is droughty in years of below-average rainfall. 
The droughtiness can cause a low yield or failure of 
crops. Conservation tillage that leaves crop residue on 
the surface, contour farming, stripcropping, and field 
windbreaks can help to control erosion and conserve 
moisture. 

If this soil is irrigated, it is suited to most crops 
commonly grown in the county. À sprinkler irrigation 
system, for example, the center-pivot sprinkler system, 
generally is the most suitable because it requires no land 
leveling and can provide the light, frequent application of 
water needed on this soil. The same practices needed to 
control erosion in dryfarmed areas are needed on 
irrigated land. 

This soil is well suited to use as rangeland. Using this 
Soil as rangeland is effective in controlling soil blowing 
and water erosion. However, overgrazing the rangeland 
or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, and can increase soil blowing. Proper range 
use, deferred grazing and haying, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil is suited to trees in windbreaks; however, soil 
blowing needs to be controlled by maintaining a strip of 
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sod or other vegetation between the rows of trees. 
Droughtiness and competition from grasses and weeds 
for moisture are limitations to seeding establishment. 
Only trees and shrubs that are tolerant of droughtiness 
and the high calcium carbonate content of this soil are 
suitable. 

This soil is poorly suited to sanitary facilities because 
of the moderate depth to sandstone and the hazard of 
seepage. Depending on the hardness of the sandstone 
and the depth to sandstone, percolation can be a 
problem in septic tank absorption fields. Lateral seepage 
of waste above the sandstone can cause contamination 
of well water. If this soil is used for sewage lagoons, the 
bottom will need to be sealed or lined with less 
permeable soil material or a chemical sealer to prevent 
seepage. This soil is limited for building site development 
because of the moderate depth to sandstone. The 
moderate depth to sandstone, frost action, and low soil 
strength are limitations to the use of this soil as a site for 
local roads and streets. If local roads and streets are 
constructed, a waterproof surface, subgrade barriers, 
and surface drainage will be needed to prevent damage 
caused by frost action. 

The capability unit is Ille-3, dryland, and l!le-9, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 5. 


HtC—Holt-Tassel fine sandy loams, 3 to 6 percent 
slopes. This map unit consists of moderately deep and 
shallow, gently sloping and undulating, well drained soils 
on uplands. The areas of this map unit range from 5 to 
30 acres. 

This unit is 50 to 75 percent Holt soil and 15 to 30 
percent Tassel soil. The Holt soil is on concave slopes, 
and the Tassel soil is on low ridgetops and hummocks. 
These soils are intermingled or the areas of each are so 
small that it was not practical to separate them in 
mapping at the scale used. 

Typically, the surface layer of the Holt soils is very 
friable, dark grayish brown fine sandy loam about 7 
inches thick. The subsoil extends to a depth of 15 
inches; it is grayish brown and light brownish gray, very 
friable, calcareous fine sandy loam. The underlying 
material is light gray, calcareous loamy fine sand. 
Sandstone is at a depth of 36 inches. In places, the 
surface layer is thicker and darker than is typical. In a 
few areas, it is loamy fine sand. 

Typically, the surface layer of the Tassel soil is very 
friable, dark grayish brown, calcareous fine sandy loam 
about 6 inches thick. The underlying material is light 
brownish gray, calcareous, stony fine sandy loam. 
Weathered sandstone is at a depth of 9 inches. In 
places, small stones are on the surface. In some areas, 
the surface layer is loamy fine sand. 

Included in mapping are small areas of Duda, Manter, 
and Vetal soils. These soils make up 5 to 15 percent of 
this map unit. Duda soils are more sandy than the Holt 
soil and are in the same landscape positions. Manter 
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and Vetal soils are in swales and on flats; they have 
sandstone at a depth of more than 40 inches. 

Permeability is moderate in the Holt soil and 
moderately rapid in the Tassel soil. The available water 
capacity of these soils is low. Runoff is medium. These 
soils are easy to work within a wide range in moisture 
content. In some places, there are stones on the surface 
that hinder tillage. 

In most areas, these soils have at one time been used 
for cultivated crops. In many areas, they are now used 
for crops in rotation with hay and pasture or as 
rangeland. In a few areas, they are used as sprinkler- 
irrigated cropland. These soils have poor potential for 
use as dryfarmed or gravity-irrigated cropland. They have 
fair potential for use as sprinkler-irrigated cropland. 
These soils have fair to poor potential for grasses for 
hay or grazing and fair to very poor potential for trees in 
windbreaks. They have fair potential for recreation uses 
and for use as sites for houses and roads and streets. 
These soils have poor potential for sanitary facilities. The 
Holt soil has good potential for the development of 
habitat for rangeland and openland wildlife, and the 
Tassel soil has poor to very poor potential. 

These soils are suited to dryfarmed alfalfa, small 
grains, and grasses and legumes. Soil blowing and water 
erosion are moderate hazards. These soils are droughty 
in years of below average rainfall. The droughtiness can 
cause a low yield or failure of crops. Conservation tillage 
that leaves crop residue on the surface, contour farming, 
stripcropping, and field windbreaks help to control 
erosion and conserve moisture. 

If these soils are irrigated, they are suited to most of 
the crops commonly grown in the county. A sprinkler 
irrigation system, for example, the center-pivot sprinkler 
system, generally is the most suitable because it requires 
no land leveling and can provide the light, frequent 
applications of water needed on these soils. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. 

These soils are well suited to use as rangeland. Using 
these soils as rangeland is effective in controlling soil 
blowing and water erosion. However, overgrazing the 
rangeland or using improper haying methods reduces the 
protective cover, causes deterioration of the plant 
community, and can increase soil blowing. Proper range 
use, deferred grazing and haying, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

These soils are suited to trees in windbreaks; 
however, soil blowing needs to be controlled by 
maintaining a strip of sod or other vegetation between 
the rows of trees. Droughtiness and competition from 
grasses and weeds for moisture are limitations to 
seeding establishment. Only trees and shrubs that are 
tolerant of droughtiness and the high calcium carbonate 
content of these soils are suitable. The use of machinery 
in planting trees is hindered in some areas by the 
shallowness to sandstone. 
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These soils are poorly suited to sanitary facilities 
because of the shallow to moderate depth to sandstone 
and the hazard of seepage. Depending on the hardness 
of the sandstone and the depth to sandstone, 
percolation can be a problem in septic tank absorption 
fields. Lateral seepage of waste above the sandstone 
can cause contamination of well water. If these soils are 
used for sewage lagoons, the bottom will need to be 
sealed or lined with less permeable soil material or a 
chemical sealer to prevent seepage. These soils are 
limited for use as sites for houses that have a basement 
because of the shallow to moderate depth to sandstone. 
A suitable material will be needed for backfill or 
landscaping if these soils are used as a building site. 
The shallow to moderate depth over sandstone, frost 
action, and low soil strength are limitations to the use of 
these soils for local roads and streets. If local roads and 
streets are constructed, excavation of the sandstone will 
be necessary, a suitable material will need to be added 
in the subgrade to strengthen the roadbed, and a 
waterproof surface, subgrade barriers, and surface 
drainage will be needed to prevent damage caused by 
frost action. 

The capability unit is IVe-3, dryland, and IVe-9, 
irrigated; the Holt soil is in the Sandy range site and in 
windbreak suitability group 5; the Tassel soils is in the 
Shallow Limy range site and in windbreak suitability 
group 10. 


HtD—Holt-Tassel fine sandy foams, 6 to 11 percent 
Slopes. This map unit consists of moderately deep and 
shallow, strongly sloping, well drained soils on ridges 
and side slopes on uplands. The areas range from 5 to 
60 acres. 

This unit is 40 to 70 percent Holt soil and 20 to 35 
percent Tassel soil. The Holt soil is on the lower part of 
concave slopes, and the Tassel soil is on ridgetops and 
the upper part of side slopes. These soils are so 
intermingled that it was not practical to separate them in 
mapping at the scale used. 

Typically, the surface layer of the Holt soil is very 
friable, grayish brown fine sandy loam about 6 inches 
thick. The subsoil is about 16 inches thick. It is brown, 
friable fine sandy loam in the upper part and light gray, 
calcareous fine sandy loam in the lower part. Weathered, 
calcareous sandstone is at a depth of about 22 inches. 
In some areas, the surface layer is thicker and darker 
than is typical, and the sandstone is below a depth of 40 
inches. In places, fine and medium gravel is on the 
surface of the soil. In some areas, the plow layer 
extends into the subsoil. 

Typically, the surface layer of the Tassel soil is very 
friable, grayish brown, calcareous fine sandy loam about 
3 inches thick. The underlying material is white loamy 
fine sand. Calcareous, weathered sandstone is at a 
depth of about 11 inches. In places, small stones are on 
the surface. In some areas, the plow layer is loamy fine 
sand. 
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Included in mapping are small areas of Duda, Jansen, 
and Meadin soils. These soils make up 10 to 15 percent 
of this map unit. Duda soils are more sandy than the 
Holt soil and are on a more hummocky landscape. 
Jansen soils have a finer textured subsoil than the Holt 
and Tassel soils and are moderately deep over sand and 
gravel; they are in higher and more level positions on the 
landscape. Meadin soils are on ridgetops and are 
shallow over gravel. 

Permeability is moderate in the Holt soil. In the Tassel 
soil, it is moderately rapid above the sandstone. The 
available water capacity of these soils is low. Runoff is 
medium. These soils are easy to work within a wide 
range in moisture content. In places, there are stones on 
the surface that hinder tillage. 

In most areas, these soils are used as native 
rangeland. In a few areas, they are used for alfalfa. 
These soils have poor potential for most cultivated 
crops. They have fair to poor potential for grasses and 
alfalfa for hay or grazing and fair to very poor potential 
for trees in windbreaks. These soils have fair potential 
for recreational development and for use as sites for 
houses and roads and streets. They have poor potential 
for sanitary facilities. The Holt soil has good potential for 
the development of habitat for openland and rangeland 
wildlife, and the Tassel soil has very poor potential. 

These soils are not suited to cultivated crops. If these 
soils are used for farming, soil blowing and water erosion 
are severe hazards because of droughtiness and the 
steepness of slopes. Even if a sprinkler irrigation system 
is used, erosion results from the runoff of irrigation 
water. In some areas, these soils are suited to alfalfa; 
however, establishing the stand of alfalfa can be difficult, 
and production generally is limited to one cutting early in 
summer because of the droughtiness later in summer. 

Using these soils as rangeland is effective in 
controlling erosion. However, overgrazing the rangeland 
reduces the vegetative cover, reduces the yield of grass, 
increases the hazard of erosion, and causes the invasion 
of undesirable weeds and woody plants. Proper stocking 
and a planned grazing system can help to maintain the 
vigor of the grass. 

These soils are poorly suited to trees in windbreaks 
because erosion is a severe limitation to site preparation 
and cultivation. Conifers are the most suitable trees for 
use in windbreaks. Most areas are not suitable for 
machine planting because of the shallowness to 
sandstone and the steepness of slopes. 

These soils are poorly suited to sanitary facilities 
because of the shallow to moderate depth to sandstone, 
the hazard of seepage, and the steepness of slopes. 
Depending on the hardness of the sandstone and the 
depth to sandstone, percolation can be a problem in 
septic tank absorption fields. Lateral seepage of waste 
above the sandstone can cause contamination of well 
water. If these soils are used as septic tank absorption 
fields, the limitation of slope can be overcome by 
running laterals on the contour across the slopes. If 
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these soils are used for sewage lagoons, the bottom will 
need to be sealed or lined with less permeable soil 
material or a chemical sealer to prevent seepage. These 
soils are limited for building site development because of 
the shallow to moderate depth to sandstone. A suitable 
material will be needed for back fill or landscaping if 
these soils are used as a building site. The shallow to 
moderate depth to sandstone, frost action, and low soil 
strength are limitations to these soils for local roads and 
streets. !f local roads and streets are constructed, 
excavation of the sandstone will be necessary, a suitable 
material will need to be added in the subgrade to 
strengthen the roadbed, and a waterproof surface, 
subgrade barriers, and surface drainage will be needed 
to prevent damage caused by frost action. 

The capability unit is IVe-3, dryland, and IVe-9, 
irrigated; the Holt soil is in the Sandy range site and in 
windbreak suitability group 5; the Tassel soil is in the 
Shallow Limy range site and in windbreak suitability 
group 10. 


IfD—lInavale fine sand, 3 to 11 percent slopes. This 
is a deep, somewhat excessively drained soil. It is on 
bottom lands of the major streams but is rarely flooded. 
It is on long, narrow, hummocky ridges that are 5 to 30 
feet higher than the adjacent soils and that generally run 
parallel to the stream. This soil formed in sandy alluvium 
that has been reworked by the wind. The areas range 
from 5 to 60 acres. 

Typically, the surface layer is grayish brown, loose fine 
sand about 5 inches thick. The layer below that is light 
brownish gray, loose fine sand about 6 inches thick. The 
underlying material, to a depth of 60 inches, is light gray, 
stratified fine sand. In some places, the surface layer is 
loamy fine sand, and the slopes are very gentle. 

Included in mapping are small areas of Boel and Cass 
soils. Boel soils are somewhat poorly drained. Cass soils 
are well drained, are finer textured, and have a thicker 
surface layer than this Inavale soil. Both of the included 
soils are slightly lower on the landscape than the Inavale 
Soil. They make up 5 to 15 percent of this map unit. 

Permeability is rapid. The available water capacity is 
low. Runoff is slow. The organic matter content is low. 
This soil absorbs water readily and releases it readily to 
plants. The seasonal water table is below a depth of 6 
feet. 

In most areas, this soil is used as native rangeland. 
The rangeland has a sparse cover of deciduous trees. In 
some small areas, this soil is used for cultivated crops; 
this cropland is mainly in areas where this soil is 
associated with finer textured, less sloping soils. This soil 
has very poor potential for use as dryfarmed cropland 
production and poor potential for use as irrigated 
cropland. It has fair potential for use as rangeland or 
pasture, for trees in windbreaks, and for the 
development of habitat for rangeland and openland 
wildlife. This soil has poor potential for sanitary facilities, 
building site development, and recreation uses. 
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This soil is not suited to dryfarmed cultivated crops 
because of droughtiness and the hazard of soil blowing. 
If this soil is irrigated, the only suitable crops are small 
grains, grasses, and legumes. This soil is not suitable for 
a gravity system of irrigation; however, a sprinkler 
irrigation system can be used. The applications of water 
must be frequent and light to prevent excessive leaching 
of nutrients. 

This soil is well suited to native grasses. Using this soil 
as rangeland can be effective in controlling soil blowing. 
However, overgrazing the rangeland reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates small 
blowouts. Proper range use, deferred grazing, and a 
planned grazing system help to maintain or improve the 
condition of the rangeland and the soil. 

This soil generally is not well suited to field 
windbreaks; however, it has fair suitability for feedlots, 
range or livestock windbreaks, and recreation or wildlife 
plantings. The soil is so loose that trees need to be 
planted in shallow furrows and left uncultivated. Tree 
seedlings can be damaged by sandblasting or covered 
by drifting sand when winds are strong. 

This soil is severely limited for use as a site for 
houses. Houses built at the lower elevations and those 
that have a basement are subject to flooding. If 
confined, this soil has good bearing strength. The walls 
of excavations are unstable and tend to cave in; the 
cutbanks need to be sloped to stabilize the excavations. 
This soil is suitable for use as septic tank absorption 
fields except in areas that are subject to flooding. If this 
soil is used for sewage lagoons, the bottom needs to be 
lined to prevent seepage. If local roads and streets are 
constructed, the exposed cut slopes need to be 
protected against erosion. In addition, some road fills are 
needed at the lower elevations because of the hazard of 
occasional flooding. This soil provides good subgrade 
material for surface roads, but it is not suitable for 
unsurfaced roads. This soil is severely limited for most 
recreation uses because of the sandy texture and 
instability of the soil. 

The capability unit is Vle-5, dryland, and IVe-12, 
irrigated; this soil is in the Sands range site; it is in 
windbreak suitability group 7. 


igB—Inavale fine sand, channeled, 0 to 3 percent 
slopes. This is a deep, somewhat excessively drained 
soil on flood plains. This soil is subject to frequent 
flooding. The flooding generally occurs each spring, but 
it can also occur in other periods of the year. The 
landscape is dissected by old creek beds, sloughs, and 
channels that meander across the flood plain. The 
channels are 40 to 70 feet wide and 4 to 20 feet deep. 
The slopes are mainly less than 2 percent, but they are 
as much as 5 percent on some narrow benches, on 
streambanks, and in some gullied areas. The areas are 
long and narrow, and range from 5 to 100 acres in size. 

Typically, the surface layer is loose, light gray fine 
sand about 6 inches thick. The underlying material, to a 
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depth of about 66 inches, is light gray loamy fine sand; 
to a depth of 24 inches, it is pale brown sand. In some 
areas, the surface layer is loamy sand, and in others it is 
sandy loam. In places, the underlying material has strata 
of coarse sand and darker fine sandy loam. There are a 
few small fragments of calcareous sandstone in the 
underlying material. The water table is at a depth of 
about 6 feet. 

Included in mapping are small areas of Barney, Boel, 
and Cass soils. Barney soils are poorly drained and 
generally are at the lowest elevations. Boel soils are 
somewhat poorly drained and are at a lower elevation 
than this Inavale soil. Cass soils have a thicker surface 
layer, are less sandy, and are at a higher elevation than 
the Inavale soil. 

Permeability is rapid, and the available water capacity 
is low. The rate of water intake is rapid. Runoff is slow. 
The organic matter content is low. 

This soil is used as rangeland. It has fair potential for 
use as pasture or rangeland. It has very poor potential 
for use as cropland and for trees in windbreaks. This soil 
has poor potential for sanitary facilities and building site 
development. It has fair potential for the development of 
habitat for rangeland wildlife. 

This soil is not suitable for cultivation because of the 
frequent flooding. Erosion can result from the scouring 
action of the floodwater, and soil blowing is a hazard in 
areas where the soil is bare of vegetation. 

This soil is best suited to grass or trees. Flooded 
areas that do not have an adequate cover of vegetation 
can be reseeded to grass for grazing. Using this soil as 
rangeland is effective in controlling soil blowing and 
water erosion. Overgrazing the rangeland reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use and deferred grazing help 
to maintain or improve the condition of the rangeland 
and the soil. 

This soil generally is not suitable for windbreaks. In 
some areas, it can be used for recreational, wildlife, and 
forestation plantings of tolerant trees or shrubs if the 
trees are planted by hand or by other special means. 
Wooded or brushy areas that are not used for grazing 
provide excellent habitat for wildlife. 

This soil is severely limited for building site 
development, septic tank absorption fields, and sewage 
lagoons because of seepage and the frequent flooding. 
If local roads are constructed, they can be damaged by 
flooding unless protected by diversions, storm sewers, or 
drainage ditches. 

The capability unit is Vlw-7; this soil is in the Sandy 
Lowland range site; it is in windbreak suitability group 10. 


IhB—Inavale loamy fine sand, 0 to 3 percent 
slopes. This is a deep, somewhat excessively drained 
soil on bottom lands adjacent to the major stream 
channels. This soil is occasionally flooded. The areas are 
long and narrow and range from 5 to 100 acres. 

Typically, the surface layer is grayish brown, very 
friable loamy fine sand about 5 inches thick. The layer 
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below that is light brownish gray, loose fine sand about 
10 inches thick. The underlying material, to a depth of 60 
inches, is light gray sand that has strata of fine sand and 
gravelly sand. In some areas, the surface layer is fine 
sand or fine sandy loam. In places, it is darker than is 
typical. 

Included in mapping are small areas of Barney, Boel, 
Cass, and Munjor soils. Barney soils are poorly drained 
and are in the lower positions on the landscape, 
generally adjacent to the stream channel. Boel soils are 
somewhat poorly drained and are at the lower 
elevations. Cass soils have a thicker surface layer, are 
less sandy, and generally are in slightly lower positions 
on the landscape and farther from the stream channel 
than this Inavale soil. Munjor soils are less sandy and 
more calcareous than this Inavale soil. Their position on 
the landscape is similar to that of the Inavale soil. The 
included soils make up 5 to 20 percent of this map unit. 

Permeability is rapid, and the available water capacity 
is low. Runoff is slow. These soils absorb moisture 
rapidly and release it readily to plants. The organic 
matter content is low. This soil commonly is deficient in 
nitrogen, phosphate, and sulfur. It can be worked within 
a wide range in moisture content but tends to be loose 
when dry. 

in most areas, this soil is in native grass and is used 
for grazing. It is cultivated mainly in the larger areas or in 
areas where it is associated with finer textured soils. This 
soil has good potential for use as pasture and rangeland, 
for trees in windbreaks, and for the development of 
habitat for rangeland wildlife. It has poor potential for 
dryfarmed cultivated crops. It has good potential for 
crops if a sprinkler irrigation system is used. This soil has 
fair potential for recreation uses and poor potential for 
sanitary facilities and building site development. 

This soil is only marginally suited to dryfarmed row 
crops. It is best suited to close-growing crops such as 
alfalfa, grass, and small grains. In cultivated areas, soil 
blowing is a moderate to severe hazard. Low fertility and 
droughtiness due to the underlying material are 
moderate limitations to the use of this soil for crops. The 
soil commonly is so loose that it is difficult to till. If this 
soil is used for row crops, narrow strips or fields of the 
row crops can be alternated with close-growing crops. 
Leaving crop residue on the surface helps to reduce soil 
blowing and improves the organic matter content of the 
soil. Narrow windbreaks also help to reduce soil blowing. 

On irrigated land, corn and alfalfa are the main crops. 
Close-growing crops such as small grains, hay, and 
pasture grasses can also be grown. This soil is well 
suited to a sprinkler system of irrigation. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. If this soil is irrigated, 
enough fertilizer needs to be applied to maintain the 
fertility of the soil. 

Using this soil as rangeland or pasture is effective in 
controlling soil blowing and water erosion. Overgrazing 
the rangeland or using improper haying methods reduces 
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the vegetative cover and causes deterioration of the 
plant community. Proper range use and deferred grazing 
or haying help to maintain or improve the condition of 
the rangeland and the soil. 

This soil is well suited to field windbreaks, feedlot 
windbreaks, range or livestock windbreaks, and 
recreational or wildlife plantings. Only trees and shrubs 
that can tolerate the sandy, somewhat droughty 
condition of the soil are suitable. Inadequate moisture 
and the severe hazard of soil blowing are the main 
hazards to establishing trees. Soil blowing can be 
prevented by maintaining a strip of sod or other 
vegetation between the rows of trees. 

This soil is severely limited for use as sites for houses. 
Houses built at the lower elevations and those that have 
a basement are subject to flooding. If confined, this soil 
has good bearing strength. The walls of excavations are 
unstable and tend to cave in; the cutbanks need to be 
sloped to stabilize the excavations. This soil is suited to 
use as septic tank absorption fields except in areas that 
are subject to flooding. If this soil is used for sewage 
lagoons, the bottom needs to be lined to prevent 
seepage. If local roads and streets are constructed, the 
exposed cut slopes need to be protected against 
erosion. In addition, some road fills are needed at the 
lower elevations because of the hazard of occasional 
flooding. This soil provides good subgrade material for 
surfaced roads, but it is not suitable for unsurfaced 
roads. This soil is severely limited for most recreation 
uses because of the sandy texture and instability of the 
soil. 

The capability unit is IVe-5, dryland, and Ille-11, 
irrigated; this soil is in the Sandy Lowland range site; it is 
in windbreak suitability group 3. 


IpB—Ipage loamy fine sand, 0 to 3 percent slopes. 
This is a deep, nearly level and very gently sloping, 
moderately well drained soil on stream terraces and in 
sandhill valleys. The areas range from 5 to 500 acres. 

Typically, the surface layer is dark gray, very friable 
loamy fine sand about 6 inches thick. The layer below 
that is brown fine sand about 8 inches thick. The 
underlying material, to a depth of 60 inches, is pale 
brown and light gray fine sand. The soil has yellowish 
brown mottles between depths of 14 and 36 inches. In 
some places, the surface layer is 10 to 18 inches thick. 
In a few places, it is fine sand or loamy sand. This soil 
commonly has loamy material and a dark-colored buried 
layer below a depth of 40 inches. 

Included in mapping and making up 10 to 20 percent 
of this map unit are small areas of Els, Loup, and 
Valentine soils. Els and Loup soils are in the lower 
positions on the landscape. Els soils are somewhat 
poorly drained, and Loup soils are poorly drained and 
very poorly drained. Valentine soils are in higher 
positions on the landscape and are excessively drained. 
Also included are small areas where the soil has strata 
of loamy material or coarse sand at a depth of 20 to 40 
inches. 
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Permeability is rapid, and the available water capacity 
is low. The organic matter content is low. The soil is 
slightly acid to neutral. Runoff is slow or very slow. The 
seasonal water table is at a depth of 3 feet in wet years 
and 6 feet in dry years. 

In most areas, this soil is in native grass and is used 
for grazing or hay. In some small areas, it is used as 
cropland. This soil has poor potential for use as 
dryfarmed or gravity-irrigated cropland. It has fair 
potential for crops if a sprinkler irrigation system is used. 
This soil has good potential for use as rangeland and for 
growing trees and shrubs in windbreaks. It has fair 
potential for the development of habitat for openland 
and rangeland wildlife. This soil has poor potential for 
sanitary facilities and fair potential for building site 
development and recreation uses. 

This soil is only marginally suited to dryfarmed corn 
and sorghum. It generally is better suited to small grains 
and alfalfa because these crops grow in spring, when 
rainfall is sufficient, and mature early in summer. Soil 
blowing is a severe hazard if this soil is cultivated. 
Unless protected, seedlings can be destroyed by soil 
blowing. Soil blowing can be reduced, moisture 
conserved, and the organic matter content and fertility 
maintained by maintaining a cover of crops, grass, or 
crop residue on the soil. 

If this soil is irrigated, it is suited to corn, sorghum, 
small grains, alfalfa, and tame grasses. A sprinkler 
irrigation system, for example, the center-pivot sprinkler 
system, is the most suitable because it can provide the 
light, frequent applications of water needed on this soil 
to prevent the excessive leaching of plant nutrients. The 
same practices needed to control erosion in dryfarmed 
areas are needed on irrigated land. 

This soil is suited to trees in windbreaks; however, soil 
blowing needs to be controlled by maintaining a strip of 
sod or other vegetation between the rows of trees. 
Droughtiness and competition from grass and weeds for 
moisture are hazards to seedling establishment. 

This soil is severely limited for septic tank absorption 
systems and sewage lagoons because of seepage and 
wetness; contamination of the underground water supply 
is a hazard. In some periods of the year, wetness can 
cause septic tank absorption fields to fail. If this soil is 
used for sewage lagoons, the bottom needs to be lined 
or sealed to prevent seepage. Wetness and frost action 
are moderate limitations to use as sites for houses and 
roads. Artificial drainage, footing drains, and basement 
sump pumps can be used to reduce wetness. This soil is 
limited for recreation uses because of the sandy texture 
of the surface layer. 

The capability unit is IVe-5, dryland, and IVe-11, 
irrigated; this soil is in the Sandy Lowland range site; it is 
in windbreak suitability group 3. 


Ja—Jansen fine sandy loam, 0 to 2 percent slopes. 


This is a nearly level, well drained soil on uplands. This 
soil is moderately deep over sand and gravel. The areas 
range from 5 to 160 acres. 
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Typically, the surface layer is very friable, dark grayish 
brown fine sandy loam about 6 inches thick. The subsoil 
is about 16 inches thick. It is very friable, dark grayish 
brown loam in the upper part, dark grayish brown, friable 
clay loam in the middle part, and brown, friable fine 
sandy loam in the lower part. The underlying material, to 
a depth of about 33 inches, is pale brown loamy fine 
sand; below that, it is pale brown, gravelly coarse sand. 
In places, the surface layer is loam, sandy loam, or 
loamy fine sand. In some areas, sand and gravel are at a 
depth of less than 20 inches. 

Included in mapping are small areas of Brocksburg 
and O'Neill soils. Brocksburg soils are dark colored to a 
depth of more than 20 inches. O'Neill soils are more 
sandy than this Jansen soil. The included soils are on 
the same landscape as the Jansen soil; they make up 5 
to 20 percent of this map unit. 

The surface layer is easy to till within a wide range in 
moisture content. Permeability is moderate above the 
gravelly sand. Runoff is slow. The available water 
capacity is low, and this soil is droughty. The organic 
matter content is moderately low. The root zone 
generally is restricted by gravelly sand at a depth of 24 
to 34 inches. 

About 75 percent of the acreage was once used for 
cultivated crops; the rest is native rangeland. Much of 
the land that was once cultivated has been seeded to 
grasses and is used for hay and pasture. In a few areas, 
this soil is used as sprinkler-irrigated cropland. In a few 
small areas, it is used for windbreaks. This soil has fair 
potential for dryfarmed cultivated crops. It has good 
potential for most cultivated crops if a sprinkler or gravity 
system of irrigation is used. This soil has fair potential for 
use as hayland or rangeland, for trees and shrubs in 
windbreaks, and for the development of habitat for 
rangeland wildlife. This soil has good potential for the 
development of habitat for openland wildlife and for 
recreation uses. It has fair potential for use as sites for 
houses and roads and streets and poor potential for 
most sanitary facilities. 

This soil has fair suitability for dryfarmed small grains, 
corn, sorghum, and alfalfa. It is not well suited to corn 
and sorghum because of droughtiness due to the 
underlying gravelly coarse sand. This soil generally is 
best suited to small grains and alfalfa because these 
crops grow and mature in spring when rainfall is highest. 
Mulch tillage and a cover crop on the soil most of the 
year help to conserve moisture and reduce soil blowing. 

If this soil is irrigated, it is well suited to corn, sorghum, 
and alfalfa. Where land leveling is feasible, a furrow or 
border irrigation system is effective. The cuts should not 
be so deep that the coarse underlying material is 
exposed. A sprinkler irrigation system also is suitable. 
Because of the very low moisture-retention capacity of 
the underlying material, droughtiness is a hazard unless 
irrigation is timely. The application of water must be 
carefully managed to prevent the leaching of plant 
nutrients from the soil. The same practices needed to 
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control erosion in dryfarmed areas are needed on 
irrigated land. 

If this soil is used as native rangeland, proper range 
use, deferred grazing, and a planned grazing system are 
necessary to maintain a vigorous stand of grass. 
Livestock distribution on rangeland can be improved by 
fencing and by placing water and salt for livestock in 
strategic locations. Overgrazing the rangeland reduces 
the grass cover and causes deterioration of the plant 
community. 

This soil is suitable for trees in windbreaks. Only trees 
and shrubs that are tolerant of a shallow root zone and 
droughtiness are suitable for planting. Droughtiness and 
competition from grass and weeds for moisture are the 
main limitations to seedling establishment. 

This soil is severely limited for sewage lagoons 
because of the very rapid permeability of the underlying 
gravel. Sewage lagoons can be constructed if they are 
sealed or lined to prevent seepage. This soil is severely 
limited for shallow excavations because cutbanks tend to 
cave in; the cutbanks should be sloped to stabilize the 
excavations. The shrink-swell potential of this soil is a 
moderate limitation to use as sites for houses and for 
local roads and streets. The soil material may need to be 
replaced or modified for these uses. This soil is a fair 
source of sand and gravel. 

The capability unit is Ille-3, dryland, and lle-7, irrigated; 
this soil is in the Sandy range site; it is in windbreak 
suitability group 5. 


Jn—Jansen loam, 0 to 2 percent slopes. This is a 
nearly level, well drained soil on uplands. It is moderately 
deep over gravelly sand. The areas range from 5 to 100 
acres. 

Typically, the surface layer is dark grayish brown, 
friable loam about 9 inches thick. The subsoil is grayish 
brown and brown, firm clay loam about 15 inches thick. 
The underlying material, to a depth of about 27 inches, is 
light brownish gray loamy sand; below that, it is light gray 
gravelly sand. In some areas, the surface layer is fine 
sandy loam. In places, the sand and gravel are within a 
depth of 20 inches. 

Included in mapping are small areas of Brocksburg 
and O'Neill soils. Brocksburg soils are dark colored to a 
depth of more than 20 inches. O'Neill soils are more 
sandy than the Jansen soil. The included soils are at the 
same elevation as the Jansen soil. They make up 5 to 
20 percent of this map unit. 

The surface layer of this soil can easily be tilled within 
a fairly wide range in moisture content. Permeability is 
moderate above the gravelly sand. Runoff is slow. The 
available water capacity is low. The organic matter 
content is moderately low. The root zone generally is 
restricted by gravelly sand at a depth of 24 to 28 inches. 

About 75 percent of the acreage is used for cultivated 
crops or for crops in rotation with hay and pasture. The 
rest is used as native rangeland or permanent pasture. 
This soil has fair potential for dryfarmed cultivated crops. 
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It has good potential for most cultivated crops if a 
sprinkler or gravity irrigation system is used. This soil has 
fair potential for use as hayland or rangeland, for trees 
and shrubs in windbreaks, and for the development of 
habitat for rangeland wildlife. It has fair potential for use 
as sites for houses and roads and streets, good potential 
for recreation uses, and poor potential for most sanitary 
facilities. 

This soil has fair suitability for dryfarmed small grains, 
corn, sorghum, and alfalfa. It is not well suited to corn 
and sorghum because of droughtiness due to the 
underlying gravelly coarse sand. This soil generally is 
best suited to small grains and alfalfa because these 
crops grow and mature in spring when rainfall is plentiful. 
Mulch tillage and a cover crop on the soil most of the 
year help to conserve moisture and reduce soil blowing. 

If this soil is irrigated, it is well suited to corn, sorghum, 
and alfalfa. Where land leveling is feasible, a furrow or 
border irrigation system is effective. The cuts should not 
be so deep that the coarse underlying material is 
exposed. A sprinkler irrigation system also is suitable. 
Because of the very low moisture-retention capacity of 
the underlying material, droughtiness is a hazard unless 
irrigation is timely. The application of water must be 
carefully managed to prevent the leaching of plant 
nutrients from the soil. The same practices needed to 
control erosion in dryfarmed areas are needed on 
irrigated land. 

If this soil is used as native rangeland, proper range 
use, deferred grazing, and a planned grazing system are 
necessary to maintain a vigorous stand of grass. 
Livestock distribution on rangeland can be improved by 
fencing and by placing water and salt for livestock in 
strategic locations. Overgrazing the rangeland reduces 
the grass cover and causes deterioration of the plant 
community. 

This soil has fair suitability for trees in windbreaks. 
Only drought-tolerant trees and shrubs are suitable for 
planting. Droughtiness and competition from grass and 
weeds for moisture are the main limitations to seedling 
establishment. 

This soil is severely limited for sewage lagoons 
because of the very rapid permeability of the underlying 
gravel. Sewage lagoons can be constructed if they are 
sealed or lined to prevent seepage. This soil is severely 
limited for shallow excavations because cutbanks tend to 
cave in; the cutbanks should be sloped to stabilize the 
excavations. The shrink-swell potential of this soil is a 
moderate limitation to use as sites for houses and for 
local roads and streets. The soil material may need to be 
replaced or modified for these uses. This soil is a fair 
source of sand and gravel. 

The capability unit is 118-5, dryland, and 115-7, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 5. 


JnC— Jansen loam, 2 to 6 percent slopes. This is a 
gently sloping, well drained soil on uplands. This soil is 
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moderately deep over gravelly sand. The areas are 
irregular in shape and range from 5 to 160 acres. 

Typically, the surface layer is dark grayish brown, firm 
loam about 7 inches thick. The subsoil is about 17 
inches thick. It is dark brown, friable loam in the upper 
part and brown, firm heavy loam in the lower part. The 
underlying material, to a depth of 60 inches, is pale 
brown gravelly sand. In some places, a layer of loam or 
very fine sandy loam is between the subsoil and the 
underlying gravelly sand. In areas where this soil is 
eroded, the plow layer consists mainly of material from 
the subsoil. In some areas, the surface layer is fine 
sandy loam. 

Included in mapping are small areas of Brocksburg 
and O'Neill soils. Brocksburg soils are dark colored to a 
depth of more than 20 inches. O'Neill soils are more 
sandy than the Jansen soil. The included soils are at the 
same elevation as the Jansen soil. They make up 5 to 
20 percent of this map unit. 

The surface layer of this soil is easy to till within a 
fairly wide range in moisture content. Permeability is 
moderate above the gravelly sand. Runoff is slow. The 
available water capacity is low. The organic matter 
content is moderately low. The root zone generally is 
restricted by gravelly sand at a depth of 24 to 28 inches 

About two-thirds of the acreage is used for cultivated 
crops or for crops in rotation with hay and pasture. The 
rest is used as native rangeland or permanent pasture. 
This soil has fair potential for use as dryfarmed or 
sprinkler-irrigated cropland. It has poor potential for 
crops if a gravity-irrigation system is used. This soil has 
fair potential for use as hayland or rangeland, for trees 
and shrubs in windbreaks, and for the development of 
habitat for rangeland wildlife. It has good potential for 
the development of habitat for openland wildlife and for 
recreation uses. This soil has fair potential for use as 
sites for houses and roads and streets and poor 
potential for most sanitary facilities. 

This soil has fair suitability for dryfarmed small grains, 
corn, sorghum, and alfalfa. It is not well suited to corn 
and sorghum because of droughtiness due to the 
underlying gravelly coarse sand. This soil generally is 
best suited to small grains and alfalfa because these 
crops grow and mature in spring when rainfall is highest. 
Mulch tillage and a cover crop on the soil most of the 
year help to conserve moisture and reduce soil blowing. 

If this soil is irrigated, it is well suited to corn, sorghum, 
and alfalfa. A sprinkler irrigation system is suitable. 
Because of the very low moisture-retention capacity of 
the underlying material, droughtiness is a hazard unless 
irrigation is timely. The application of water must be 
carefully managed to prevent the leaching of plant 
nutrients from the soil. The same practices needed to 
control erosion in dryfarmed areas are needed on 
irrigated land. 

If this soil is used as native rangeland, proper range 
use, deferred grazing, and a planned grazing system are 
necessary to maintain a vigorous stand of grass. 
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Livestock distribution on rangeland can be improved by 
fencing and by placing water and salt for livestock in 
strategic locations. Overgrazing the rangeland reduces 
the grass cover and causes deterioration of the plant 
community. 

This soil is suited to trees in windbreaks. Only drought- 
tolerant trees and shrubs are suitable. Droughtiness and 
competition from grass and weeds for moisture are the 
main hazards to seedling establishment. 

This soil is severely limited for sewage lagoons 
because of the very rapid permeability of the underlying 
gravel. Sewage lagoons can be constructed if they are 
sealed or lined to prevent seepage. This soil is severely 
limited for shallow excavations because cutbanks tend to 
cave in; the cutbanks should be sloped to stabilize the 
excavations. The shrink-swell potential of this soil is a 
moderate limitation to use as sites for Houses and for 
local roads and streets. The soil material may need to be 
replaced or modified for these uses. This soil is a fair 
source of sand and gravel. 

The capability unit is llle-1, dryland, and Ille-7, 
irrigated; this soil is in the Silty range site; it is in 
windbreak suitability group 5. 


JoB—Jansen-Meadin loams, 0 to 3 percent slopes. 
This map unit consists of nearly level and gently 
undulating, well drained and excessively drained soils 
that are shallow and moderately deep over sand and 
gravel. These soils are on uplands. The areas range 
from 10 to several hundred acres. 

This map unit is 40 to 55 percent Jansen soil and 35 
to 50 percent Meadin soil. The Meadin soil is slightly 
lower on the landscape than the Jansen soil. These soils 
are so intermingled that it was not practical to separate 
them in mapping at the scale used. 

Typically, the surface layer of the Jansen soil is dark 
gray, very friable loam about 3 inches thick. The 
subsurface layer is dark grayish brown, very friable loam 
about 9 inches thick. The subsoil is about 10 inches 
thick. It is grayish brown, friable loam in the upper part 
and brown, friable clay loam in the lower part. The 
underlying material, to a depth of 26 inches, is brown 
loamy coarse sand; below that, it is light brownish gray, 
gravelly coarse sand. In many places, the underlying 
material is stratified. In some areas, the surface layer is 
fine sandy loam or sandy loam. 

Typically, the surface layer of the Meadin soil is dark 
grayish brown, firm loam about 6 inches thick. The 
subsurface layer is dark brown, friable loam about 4 
inches thick. The layer below that is yellowish brown, 
very friable, very gravelly sand. The underlying material, 
to a depth of 60 inches, is stratified, yellowish brown, 
very gravelly sand. In some areas, the surface layer is 
fine sandy loam. In places, the gravelly sand is at a 
depth of less than 10 inches. 

Included in mapping and making up 5 to 15 percent of 
this map unit are small areas of Brocksburg, Dunday, 
and O'Neill soils. Brocksburg soils are dark-colored to a 
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depth of more than 20 inches. Dunday soils are deep 
and sandy. O'Neill soils have a sandier subsoil than the 
Jansen soil. The included soils are in landscape 
positions similar to those of the Jansen soil. 

The surface layer of the Jansen and Meadin soils is 
easy to till within a wide range in moisture content. 
Permeability is rapid in the Meadin soil. It is moderate 
above the gravelly sand in the Jansen soil and very rapid 
below that. Runoff on these soils is slow. The available 
water capacity is low to very low. These soils are 
droughty. The organic matter content is moderately low 
in the Jansen soil and low in the Meadin soil. The root 
zone generally is restricted by the coarse sand and 
gravel at a depth of 10 to 36 inches. 

These soils are used mainly as native rangeland. In a 
few areas, they are used as irrigated cropland. These 
soils have poor potential for dryfarmed or irrigated 
cultivated crops. They have fair potential for use as 
rangeland, for trees in windbreaks, and for the 
development of habitat for rangeland wildlife. These soils 
have good potential for recreation uses. They have poor 
potential for sanitary facilities and good to fair potential 
for building site development. 

These soils generally are not suited to dryfarmed 
cultivated crops because of the shallowness over sand 
and gravel, the low available water capacity of the soil, 
and the hazard of erosion. 

If these soils are irrigated, they are poorly suited to 
corn, sorghum, and alfalfa because of shallowness and 
the low available water capacity of the soil. A sprinkler 
irrigation system is the only suitable system. A center- 
pivot sprinkler system is the most suitable because it 
provides the light, frequent applications of water needed 
on these soils. Because these soils are very droughty, 
irrigation is needed on these soils beginning early in the 
growing season and continuing until crops are mature. 
Fertilizer needs to be applied in combination with the 
irrigation. If excessive amounts of water are applied, 
nitrates will be leached below the root zone. Soil blowing 
can be a severe hazard if these soils are irrigated. A 
cover crop is needed on these soils throughout most of 
the year. Returning crop residue and adding barnyard 
manure to the soil help to improve the organic matter 
content, the fertility, and the available water capacity of 
the soils. 

Using these soils as rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
the rangeland or using improper haying methods reduces 
the vegetative cover and causes deterioration of the 
plant community. Proper range use, deferred grazing, 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

The Jansen soil has fair suitability for trees in 
windbreaks. Only drought-tolerant trees and shrubs are 
suitable for planting. Droughtiness due to the low 
available water capacity of the soil and competition from 
grass and weeds for moisture are the main limitations to 
seedling establishment. The Meadin soil generally is not 
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suitable for trees in windbreaks because of the 
shallowness over sand and gravel and the low available 
water capacity. In some areas, it can be used for 
recreational, wildlife, or forestation plantings of adapted 
trees or shrubs that are planted by hand or by other 
special means. 

These soils are severely limited for sewage lagoons 
because of seepage. Sewage lagoons need to be lined 
or sealed to prevent seepage. Lateral seepage or 
downslope flow of effluent is a slight limitation to the use 
of these sloping soils as septic tank absorption fields. 
These soils are severely limited for shallow excavations 
because the excavation walls tend to cave in. The 
cutbanks need to be sloped to stabilize the excavations. 
The Jansen soil is severely limited for use as sites for 
roads and streets because of frost action, slope, and low 
Soil strength. 

The capability unit is IVs-4, dryland, and IVs-14, 
irrigated; the Jansen soil is in the Silty range site and in 
windbreak suitability group 5; the Meadin soil is in the 
Shallow to Gravel range site and in windbreak suitability 
group 10. 


LaD—Labu silty clay, 6 to 11 percent slopes. This is 
a moderately deep, well drained, strongly sloping soil on 
convex ridgetops and the lower part of side slopes on 
uplands. The areas range from 5 to 60 acres. 

Typically, the surface layer is firm, dark grayish brown 
silty clay about 5 inches thick. The subsoil is about 21 
inches thick. It is firm, grayish brown clay in the upper 
part and olive brown, very firm clay in the lower part. 
Yellowish brown, bedded shale is at a depth of 26 
inches. In places, the surface layer is thicker than is 
typical, and the bedded shale is at a greater depth. In a 
few areas, the surface layer is silty clay loam. 

Included in mapping and making up 5 to 15 percent of 
this map unit are small areas of Reliance and Verdel 
Soils, which are deeper than this Labu soil. Reliance 
soils are deep and are on ridgetops; they formed in silty 
wind-deposited material that overlies shale. Verdel soils 
are on foot slopes and are dark colored to a greater 
depth than the Labu soil. 

This soil has poor tilth. Permeability is slow. Runoff is 
rapid, and the available water capacity is low. This soil 
absorbs water slowly and releases it slowly to plants. 
The shrink-swell potential is high. The organic matter 
content is low. The root zone is restricted below a depth 
of about 26 inches by bedded shale. 

This soil is used about equally as cropland and 
rangeland. It has poor potential for farming and for trees 
in windbreaks. It has fair potential for use as rangeland 
and for the development of habitat for rangeland and 
openland wildlife. This soil has poor potential for sanitary 
facilities, building site development, and recreation uses. 

This soil is only marginally suited to dryfarmed corn or 
sorghum. It is better suited to small grains, alfalfa, and 
tame grasses for hay. If this soil is used for cultivated 
crops, water erosion is a hazard. Terraces, minimum 
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tillage, and returning crop residue to the soil help to 
control erosion. A cover of grass helps to control erosion 
in the natural drainageways. Grasses and legumes in 
rotation with crops help to improve tilth and the organic 
matter content. 

This soil is poorly suited to irrigated crops because of 
the fine texture of the soil and the steepness of slopes. 
The runoff of irrigation water can cause severe erosion. 

This soil is suited to use as rangeland. On rangeland, 
an adequate cover of the native vegetation needs to be 
maintained to control erosion. Proper stocking, uniform 
grazing distribution, and a planned grazing system help 
to keep the rangeland in good condition. 

This soil is not suitable for field windbreaks. It has fair 
suitability for farmstead and livestock windbreaks. Trees 
and shrubs grow poorly on this soil because of its high 
clay content. Only drought-tolerant trees and shrubs 
should be grown. 

If this soil is used as sites for houses, foundations and 
footings should be designed to prevent structural 
damage caused by the shrinking and swelling of the soil. 
The underlying shale is relatively soft and unstable and 
can cause slippage. Drainage is needed around the 
housing site to prevent the soil and shale from becoming 
saturated. Local roads need to be graded to shed water, 
and a suitable base material obtained offsite needs to be 
added. This soil is poorly suited to use as septic tank 
absorption fields and sewage lagoons because of the 
moderate depth to shale, the slow permeability of the 
Soil, and the steepness of slopes. Deeper, less sloping 
soils on the foot slopes and the broader ridgetops are 
more suitable for sanitary facilities. This soil is poorly 
suited to recreation uses because of the steepness of 
slopes and the clayey texture of the surface layer. 

The capability unit is IVe-4; this soil is in the Clayey 
range site; it is in windbreak suitability group 9. 


LcF—Labu-Sansarc silty clays, 11 to 30 percent 
slopes. This map unit consists of moderately steep and 
steep, well drained soils on upland ridges and side 
slopes. In most areas, the landscape is dissected by 
drainageways. The areas of this unit are elongated and 
range from 10 to 100 acres. 

This map unit is 55 to 60 percent Labu soil and 20 to 
25 percent Sansarc soil. The Labu soil is on the middle 
and lower parts of side slopes and on the broad 
ridgetops; the Sansarc soil is on narrow ridges, sharp 
slope breaks, and the upper part of the side slopes of 
some drainageways (fig. 11). These soils are so 
intermingled that it was not practical to separate them in 
mapping at the scale used. 

Typically, the surface layer of the Labu soil is dark 
grayish brown, firm silty clay about 5 inches thick. The 
subsoil is grayish brown, very firm clay about 15 inches 
thick. The underlying material is light olive brown clay. 
Bedded shale is at a depth of 36 inches. In places, the 
bedded shale is at a depth of more than 40 inches. In 
some areas, on the lower part of side slopes, the 
surface layer is thicker than is typical. 
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Typically, the surface layer of the Sansarc soil is dark 
grayish brown, friable silty clay about 4 inches thick. The 
underlying material is grayish brown, friable silty clay; the 
soil is lighter in color as depth increases. Light brownish 
gray bedded shale is at a depth of about 17 inches. 
Below the surface layer, the soil material is calcareous. 

Included in mapping and making up 15 to 25 percent 
of this map unit are small areas of Anselmo, Mariaville, 
Paka, Reliance, and Verdel soils and areas of stony soils 
and shale outcrop. Anselmo and Reliance soils are deep 
soils on rounded ridges; they formed in wind-deposited 
material that overlies the shale. Anselmo soils formed in 
loamy material, and Reliance soils formed in silty 
material. Mariaville and Paka soils are on steep side 
slopes and ridgetops; they formed in material that 
weathered from siltstone. Verdel soils are deep and are 
on the lower part of side slopes and on terraces along 
drainageways. In a few small areas on ridges and side 
slopes, fragments of sandstone, quartzite, or mudstone 
are on the surface. The fragments range in size from 
coarse gravel to boulders. In some areas, these stones 
are a limitation to agricultural use. There are outcrops of 
shale on some ridges. 

The permeability of the Labu and Sansarc soils is 
slow. The available water capacity of the Labu soil is 
low, and that of the Sansarc soil is very low. These soils 
have a fine, plastic clay that holds some of the soil 
moisture under so much tension that the moisture 
cannot be extracted by plant roots. Runoff on these soils 
is rapid or very rapid. The shrink-swell potential is high. 
The root zone is restricted by the shale bedrock; 
however, some roots can penetrate the cleavage planes 
of the bedded shale. These soils generally are mildly 
alkaline in the surface layer and moderately alkaline 
below that. 

In most areas, these soils are in native grasses and 
are used for grazing. In some some small areas where 
the slopes are 10 to 12 percent, they are used for alfalfa 
or as hayland. These soils have fair to poor potential for 
use as rangeland. They have very poor potential for 
cultivated crops, trees and shrubs in windbreaks, sanitary 
facilities, and building site development. These soils 
have fair potential for the development of habitat for 
rangeland wildlife and poor potential for recreation uses. 

These soils are not suited to cultivated crops because 
of the slope and the shallowness over shale. 

These soils are best suited to use as rangeland. 
Droughtiness and the hazard of erosion are the main 
limitations. The droughtiness is due to the low available 
water capacity of the soil and the loss of water through 
runoff. Maintaining an adequate cover of vegetation and 
ground mulch helps to prevent excessive soil loss and 
improves the moisture supply by reducing runoff and 
evaporation. Overgrazing the rangeland reduces the 
vegetative cover and causes deterioration of the plant 
community; the taller, more desirable grasses are 
replaced by less productive short grasses. Proper 
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Figure 11.—An area of Labu-Sansarc silty clays, 11 to 30 percent slopes. These soils are in native grasses and are used for 
grazing. 


stocking, uniform grazing, deferred grazing, and a 
planned grazing system help to keep the rangeland and 
the soil in good condition. 

If houses are constructed on these soils, foundations 
and footings should be designed to prevent structural ` 
damage caused by the shrinking and swelling of the soil. 
The underlying shale is relatively unstable and can cause 
slippage in wet periods. Drainage is needed around the 
housing site to prevent the soil from becoming saturated. 
These soils generally are not suited to use as septic tank 
absorption fields or sewage lagoons. The deeper, less 
sloping soils on the foot slopes or the broader ridgetops 
can be used for sewage lagoons. | 

The capability unit is Vle-4; the Labu soil is in the 
Clayey range site, and the Sansarc soil is in the Shallow 
Clay range site; these soils are in windbreak suitability 
group 10. 


Lo—Loup fine sandy loam, 0 to 2 percent slopes. 
This is a deep, nearly level, poorly drained soil on 


bottom lands. This soil is occasionally flooded. The 
areas are long and narrow and range from 5 to 100 
acres. 

Typically, a 1-inch thick layer of partly decomposed 
leaves and stems overlies the surface soil. The surface 
soil is dark gray, friable fine sandy loam about 11 inches 
thick. The layer below that is light brownish gray, loamy 
fine sand about 3 inches thick. The underlying material, 
to a depth of 31 inches, is light gray fine sand. It overlies 
a buried layer of light gray loamy fine sand that extends 
to a depth of 37 inches. Below that, the soil is light gray 
fine sand that has many prominent yellow mottles. The 
underlying material is stratified and commonly has one or 
more buried layers of a darker colored, finer textured 
Soil. In some areas the surface layer is loam, and in 
others it is fine sand. 

Included in mapping are small areas of Albaton, Els, 
Elsmere, Inavale, Marlake, and Ord soils. Albaton soils 
are clayey. Els, Elsmere, and Ord soils are somewhat 
poorly drained and are in slightly higher positions on the 
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landscape than this Loup soil. Inavale soils are 
somewhat excessively drained; they are in the higher 
landscape positions or adjacent to deeply entrenched 
streams. Marlake soils are in the lower landscape 
positions and are covered with water throughout much of 
the year. The included soils make up 5 to 20 percent of 
this map unit. 

Permeability is rapid. Because this soil has a high 
water table, usually it is saturated in wet periods. The 
seasonal water table is near the surface in wet years 
and at a depth of about 1.5 feet in dry years. The 
available water capacity is low, but plant roots generally 
extend to the water table. Runoff is slow, and water 
stands on the surface after a heavy rain or during 
periods of rapid snowmelt. The organic matter content is 
high. In some areas, because of the high content of lime 
in the surface layer, plants respond poorly to 
applications of phosphate fertilizer. 

In most of the larger areas, this soil is used as native 
hay meadow. In many smaller areas, it is used as 
rangeland. This soil has very poor potential for cultivated 
crops. It generally has poor potential for trees in 
windbreaks. This soil has good potential for use as 
rangeland or hayland and for the development of habitat 
for wetland wildlife. It has poor potential for sanitary 
facilities, building site development, and recreation uses. 

This soil generally is not suitable for cultivation 
because the wetness during the growing season 
precludes tillage. 

This soil is used mainly as hayland or rangeland. In 
some years, haying is difficult because of extreme 
wetness. The slightly lower water table during the 
growing season is beneficial to big bluestem, 
indiangrass, and switchgrass. Fertilizer needs to be 
applied to increase the yield of hay. Stocking and haying 
should be limited to maintain the vigor of the grasses. 
Bogs can form in pastures that are grazed when the 
water table is at the surface. Proper stocking and 
deferred grazing help to maintain and increase grass 
productivity and to prevent the formation of bogs. 

Only trees and shrubs that can tolerate the very high 
water table of this soil are suitable for use in windbreaks. 
Establishing trees is difficult, and special methods of 
planting may be necessary to prevent trees from being 
drowned out. 

This soil is severely limited for use as septic tank 
absorption fields, for sewage lagoons, and for use as 
sites for houses and local roads and streets. The main 
limitations to these uses are wetness and flooding. 
Drainage and special designs are needed to overcome 
these limitations. 

The capability unit is Vw-7, dryland; this soil is in the 
Wet Subirrigated range site; it is in windbreak suitability 
group 6. 


Lp—Loup fine sandy loam, wet, 0 to 2 percent 
slopes. This is a deep, nearly level, very poorly drained 
Soil on bottom lands. This soil is frequently flooded. The 
areas are long and narrow and range from 5 to 50 acres. 
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Typically, a one-inch thick layer of partly decomposed 
leaves and stems overlies the surface layer. The surface 
layer is dark gray, friable fine sandy loam about 7 inches 
thick. The subsurface layer is dark gray, very friable 
loamy fine sand about 7 inches thick. The underlying 
material, to a depth of 22 inches, is gray fine sand; to a 
depth of 60 inches, it is light brownish gray sand. The 
underlying material has reddish yellow mottles and strata 
of dark soil material. In some places, the surface layer is 
loam. 

Included in mapping are small areas of Els, Elsmere, 
Marlake, and Ord soils. Els, Elsmere, and Ord soils are 
better drained than this Loup soil and are at a slightly 
higher elevation. Marlake soils are at a lower elevation 
and are covered with water throughout much of the year. 
The included soils make up 10 to 20 percent of this map 
unit. 

Permeability is rapid; however, because the water 
table is high, the soil is saturated in wet periods. The 
seasonal water table is above the surface in wet years 
and at a depth of about 1 foot in dry years. The available 
water capacity is low, but plant roots generally extend to 
the water table. Runoff is slow, and water stands on the 
surface in wet periods. The organic matter content is 
high. 

In most of the larger areas, this soil is used as native 
hay meadow. In many smaller areas, it is used as 
rangeland. This soil has very poor potential for cultivated 
crops. It generally has poor potential for trees in 
windbreaks. This soil has good potential for use as 
rangeland or hayland and for the development of habitat 
for wetland wildlife. It has poor potential for sanitary 
facilities, building site development, and recreation uses. 

This soil generally is not suitable for cultivation 
because wetness during the growing season precludes 
tillage. 

If this soil is used as hayland and rangeland, the 
forage cannot be harvested in some years because of 
wetness. In some areas, the hayland can be improved by 
using V-ditches to improve the surface drainage. The 
vegetation is mainly prairie cordgrass, reedgrasses, and 
tall sedges; the high water table has drowned out most 
of the bluestem, switchgrass, and indiangrass. Stocking 
and haying should be limited to maintain the vigor of the 
grass. The yield of forage can be increased by seeding 
the areas to reed canarygrass. Grazing livestock can 
damage the rangeland in wet periods. Bogs can form in 
pastures that are grazed when the water table is at the 
surface. 

Only trees and shrubs that can tolerate the very high 
water table of this soil are suitable for use in windbreaks. 
Establishing trees is difficult in wet years, and special 
methods of planting may be required to prevent 
seedlings from being drowned out. 

This soil is severely limited for use as septic tank 
absorption fields and for sewage lagoons because of the 
high water table and the frequent flooding. It is severely 
limited for use as sites for houses and for local roads 
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and streets because of wetness. Drainage is needed to 
overcome these limitations. 

The capability unit is Vw-7, dryland; this soil is in the 
Wetland range site; it is in windbreak suitability group 6. 


MaB—Manter loamy fine sand, 0 to 3 percent 
slopes. This is a deep, nearly level to gently undulating, 
well drained soil on uplands. The areas range from 5 to 
100 acres. 

Typically, the surface layer is dark grayish brown, 
loose loamy fine sand about 6 inches thick. The 
subsurface layer is brown, very friable loamy fine sand 
about 6 inches thick. The subsoil is about 10 inches 
thick. It is very friable, pale brown sandy loam in the 
upper part and friable, pale brown fine sandy loam in the 
lower part. The underlying material is light gray loamy 
fine sand. Sandstone is at a depth of about 48 inches. In 
some areas, the surface layer is fine sandy loam. In 
places, a buried layer of loamy soi! material is in the 
underlying material. 

Included in mapping are small areas of Duda, Dunday, 
Holt, Ipage, and O'Neill soils. Duda and Holt soils have 
sandstone at a depth of less than 40 inches. Dunday 
and Іраде soils are more sandy than this Manter soil. 
Ipage soils are in the lower positions on the landscape 
and are moderately well drained. O'Neill soils have sand 
and gravel at a depth of less than 36 inches. Except for 
the Ipage soils, these included soils are іп the same 
landscape positions as this Manter soil. They make up 
10 to 30 percent of this map unit. 

Permeability is moderately rapid. Runoff is slow. The 
available water capacity is moderate. The organic matter 
content is low. Tilth is good, and the soil can be worked 
within a wide range in moisture content; however, the 
Soil tends to be loose when it is dry. 

About 75 percent of the acreage is used for cultivated 
crops or for alfalfa. In a few small areas, it is used for 
shelterbelts. The rest is native rangeland that is used for 
grazing or hay. This soil has fair potential for use as 
dryfarmed or gravity-irrigated cropland. It has good 
potential for cultivated crops if a sprinkler irrigation 
system is used. This soil has fair potential for use as 
rangeland and good potential for trees in windbreaks and 
for the development of habitat for openland wildlife. It 
has fair potential for recreation uses, sanitary facilities, 
and building site development. 

This soil is suited to dryfarmed alfalfa, tame grasses, 
small grains, and corn. Soil blowing and droughtiness are 
severe hazards, even in years of normal rainfall. Soil 
blowing can be reduced and moisture conserved by 
maintaining a cover of crops, grass, or crop residue on 
the soil. Row crops should be limited in the cropping 
sequence. Stripcropping and field windbreaks also help 
to control soil blowing. Lime and phosphorus need to be 
applied if alfalfa is grown. 

If this soil is irrigated, it is suited to corn, sorghum, 
small grains, and alfalfa. A sprinkler irrigation system, for 
example, the center-pivot sprinkler system, is the most 
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suitable because it can provide the light, frequent 
applications of water needed on this soil. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
Soil blowing and water erosion. Overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing or 
haying, and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to most trees in windbreaks. Site 
preparation and timely cultivation can increase seedling 
survival, reduce plant competition, and speed the growth 
of trees. Limited rainfall and soil blowing are limitations 
to planting trees on this soil. A cover crop between the 
rows of trees helps to reduce soil blowing. 

This soil has moderate limitations to use as sites for 
houses and for roads and streets. The tendency of 
cutbanks to cave in is a slight limitation for shallow 
excavations. This soil has slight limitations to use as 
septic tank aborption fields. Seepage is a severe 
limitation for sewage lagoons. The sandy texture of the 
surface layer is a moderate limitation for camp areas and 
picnic areas. 

The capability unit is 111е-5, dryland, and Ille-10, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 3. 


MaC—Manter loamy fine sand, 3 to 6 percent 
slopes. This is a deep, gently sloping and undulating, 
well drained soil on uplands and the upper part of toe 
slopes. The areas range from 5 to 200 acres. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 4 inches thick. The 
subsurface layer is grayish brown, friable fine sandy loam 
about 2 inches thick. The subsoil is about 11 inches 
thick. It is brown, friable sandy clay loam in the upper 
part and pale brown, friable fine sandy loam in the lower 
part. The underlying material is white loamy fine sand. 
Soft sandstone is at a depth of about 49 inches. In 
cultivated areas, the surface layer is lighter in color than 
is typical. In places, the surface layer is fine sandy loam 
or fine sand. 

Included in mapping are small areas of Duda, Dunday, 
Holt, and O'Neill soils. Duda and Holt soils have 
sandstone at a depth of less than 40 inches. Dunday 
soils are more sandy than this Manter soil. O'Neill soils 
have sand and gravel at a depth of less than 40 inches. 
The included soils are in the same position on the 
landscape as this Manter soil. They make up 10 to 25 
percent of this map unit. 

Permeability is moderately rapid, and runoff is slow. 
The available water capacity is moderate. The organic 
matter content is low. Tilth is good, and the soil can be 
worked within a wide range in moisture content; 
however, the soil material at the surface commonly is 
loose when it is dry. 
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In most areas, this soil is used as native rangeland or 
hayland. In a few areas, it is used for alfalfa. In some 
areas, this soil is used as irrigated cropland. This soil has 
poor potential for use as dryfarmed or gravity-irrigated 
cropland. It has fair potential for crops if a sprinkler 
irrigation system is used. This soil has fair potential for 
use as rangeland and good potential for trees in 
windbreaks and for the development of habitat for 
openland wildlife. It has fair potential for recreation uses, 
sanitary facilities; and building site development. 

This soil is only marginally suited to dryfarmed corn 
and sorghum. This soil generally is best suited to small 
grains and alfalfa because these crops grow and mature 
in spring when rainfall is highest. Soil blowing is a severe 
hazard and can destroy seedlings early in spring. Soil 
blowing can be reduced, moisture conserved, and the 
organic matter content and fertility maintained by 
maintaining a cover of crops, grass, or crop residue on 
the soil. Returning crop residue and adding barnyard 
manure to the soil help to improve fertility and the 
organic matter content. 

If this soil is irrigated, it is suited to corn, sorghum, 
small grains, alfalfa, and tame grasses. A sprinkler 
irrigation system, for example, the center-pivot sprinkler 
system, is the most suitable because it can provide the 
light, frequent applications of water needed on this soil 
to prevent the excessive leaching of plant nutrients. The 
same practices needed to control erosion in dryfarmed 
areas are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing or 
haying, and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to most trees in windbreaks. Site 
preparation and timely cultivation can increase seedling 
survival, reduce plant competition, and speed the growth 
of trees. Limited rainfall and soil blowing are limitations 
to planting trees on this soil. A cover crop between the 
rows of trees helps to reduce soil blowing. 

This soil has moderate limitations to use as sites for 
houses and for roads and streets. The tendency of 
cutbanks to cave in is a slight limitation to shallow 
excavations. This soil has slight limitations to use as 
septic tank absorption fields. Seepage is a severe 
limitation for sewage lagoons. The sandy texture of the 
Surface layer is a moderate limitation to camp areas and 
picnic areas. 

The capability unit is ІМе-5, dryland, and IVe-10, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 3. 


MfC—Manter fine sandy loam, 2 to 6 percent 
slopes. This is a deep, gently sloping, well drained soil 
on uplands and toe slopes. The areas generally are 
elongated and range from 5 to 100 acres. 
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Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 10 inches thick. The 
subsoil is grayish brown, friable fine sandy loam about 
11 inches thick. The underlying material is light gray 
loamy fine sand. In some areas, the surface layer is 
loamy fine sand. In places, sandstone is at a depth of 40 
to 60 inches. 

Included in mapping are small areas of Duda, Dunday, 
O'Neill, Tuthill, and Vetal soils. Except for the Vetal soils, 
the included soils are in positions on the landscape 
similar to those of the Manter soil. Dunday and Duda 
Soils are more sandy than the Manter soil. O'Neill soils 
have sand and gravel at a depth of 20 to 40 inches. 
Tuthill soils have more clay in the subsoil. Vetal soils 
have a dark-colored surface layer that is more than 20 
inches thick; they are in the lower positions on the 
landscape. The included soils make up 10 to 25 percent 
of this map unit. 

Permeability is moderately rapid, and runoff is slow. 
The available water capacity is moderate. The organic 
matter content is low. Tilth is good, and the soil can be 
worked within a wide range in moisture content. 

About two-thirds of the acreage is native rangeland. 
The rest is mainly used for crops in rotation with hay and 
pasture. In some areas, this soil is used as sprinkler- 
irrigated cropland, and in a few small areas, it is used for 
windbreaks. This soil has fair potential for dryfarmed 
cultivated crops. It has poor potential for crops if a 
gravity irrigation system is used and fair potential if a 
sprinkler system is used. This soil has fair potential for 
use as rangeland and for building site development. It 
has good potential for trees in windbreaks, for the 
development of habitat for openland wildlife, for 
recreation uses, and for use as septic tank absorption 
fields. This soil has poor potential for sewage lagoons. 

This soil is suited to dryfarmed corn and sorghum. It 
generally is better suited to alfalfa, small grains, and 
tame grasses. Soil blowing is a moderate hazard, and 
water erosion is a slight hazard. This soil is droughty in 
years of below average rainfall. Conservation tillage that 
leaves crop residue on the surface, contour farming, 
stripcropping, and field windbreaks help to control 
erosion and conserve moisture. 

If this soil is irrigated, it is suited to most of the crops 
commonly grown in the county. A sprinkler irrigation 
System, for example, the center-pivot sprinkler system, 
generally is the most suitable because it requires no land 
leveling and can provide the light, frequent applications 
of water needed on this soil. The same practices needed 
to control erosion in dryfarmed areas are needed on 
irrigated lands. 

This soil is well suited to use as rangeland. Using this 
Soil as rangeland is effective in controlling soil blowing 
and water erosion. However, overgrazing the rangeland 
or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates small 
blowouts. Proper range use, deferred grazing and haying, 
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and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to trees in windbreaks; however, 
blowing needs to be controlled by maintaining a strip of 
sod or other vegetation between the rows of trees. 
Droughtiness and competition from grasses and weeds 
for moisture are limitations to seedling establishment. 
Only trees and shrubs that can tolerate the slightly 
sandy, somewhat droughty condition of this soil are 
suitable. 

This soil is well suited to recreation uses and to use as 
septic tank absorption fields. Seepage is a limitation for 
sewage lagoons. If this soil is used for sewage lagoons, 
the bottom needs to be sealed. This soil is moderately 
suited to use as sites for houses. Because this soil is 
susceptible to frost heave, it has only fair suitability for 
use as a site for local roads and streets. 

The capability unit is Ше-3, dryland, and Ille-5, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 3. 


MkG—Marlaville-Keota silt loams, 15 to 60 percent 
slopes. This map unit consists of steep to very steep, 
well drained, shallow and moderately deep soils on the 
lower part of side slopes and on breaks along the 
Niobrara River and its tributaries. These soils formed in 
material that weathered from siltstone. The areas range 
from 20 to several hundred acres. 

This unit is 40 to 70 percent Mariaville soil and 20 to 
40 percent Keota soil. The Mariaville soil is on the 
steeper and more convex slopes, some of which have 
slips and catsteps. The Keota soil is less sloping than 
the Mariaville soil and generally is on plane slopes. 
These soils are so intermingled or the areas of each are 
so small that it was not practical to separate thern in 
mapping at the scale used. 

Typically, the surface layer of the Mariaville soil is 
grayish brown, very friable silt loam about 4 inches thick. 
The layer below that is pale brown, very friable silt loam 
about 6 inches thick. The underlying material is very pale 
brown silt loam. Siltstone is at a depth of about 16 
inches. The soil material is calcareous throughout. In 
places, sandy material from soils at a higher elevation 
has accumulated on the surface of this soil. 

Typically, the surface layer of the Keota soil is gray, 
very friable silt loam about 5 inches thick. The layer 
below that is light brownish gray, friable silt loam about 7 
inches thick. The underlying material is light gray silt 
loam. Siltstone is at a depth of about 36 inches. The soil 
material is calcareous throughout. In some areas, the 
surface layer is loam and is more than 6 inches thick. In 
places, this soil has a subsoil that has some 
accumulation of clay. 

Included in mapping and making up 10 to 25 percent 
of this map unit are small areas of Munjor, Paka, 
Simeon, Tassel, and Vetal soils. Munjor soils are 
stratified and are on the bottom of canyons. Paka soils 
are more than 40 inches thick over the siltstone; they 
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are: on the lower part of concave slopes. Simeon soils 
are deep and sandy and are on ridgetops. Tassel soils 
are shallow over sandstone; they are on knolls and 
ridgetops. Vetal soils are deep and are on toe slopes. 

Permeability in the Mariaville and Keota soils is 
moderate above the siltstone. Runoff is rapid. The 
available water capacity is low. 

These soils are in native vegetation of grass and trees, 
mainly scattered pines. There are broad leaved trees 
along most drainageways. These soils are not suitable 
for cultivated crops or for trees or shrubs in windbreaks. 
They have fair to poor potential for use as rangeland. 
These soils have poor potential for recreation uses, 
building site development, and sanitary facilities. They 
have fair potential for the development of habitat for 
woodland and rangeland wildlife. 

These soils are not suitable for cultivated crops 
because they are steep to very steep. In addition, the 
Mariaville soil is shallow over siltstone bedrock. These 
soils are best suited to use as rangeland. Water erosion 
is a hazard if the vegetation is destroyed or deteriorated. 
Because of the low available water capacity and rapid 
runoff, these soils are droughty. Maintaining an adequate 
vegetative cover helps to prevent erosion and improve 
the moisture supply by reducing runoff. Overgrazing the 
rangeland reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use, 
deferred grazing, and a planned grazing system help to 
maintain or improve the condition of the rangeland. 
There are many potential sites for pond reservoirs on 
these soils. 

These soils generally are not suitable for windbreaks. 
In some areas where there are native trees, these soils 
can be used for woodland grazing, for the development 
of wildlife habitat, and for recreation uses. 

These soils are severely limited for use as sites for 
houses and for local roads because of the steepness of 
slopes and the moderate shrink-swell potential of the 
soil. They are not suitable for use as septic tank 
absorption fields or for sewage lagoons because of the 
steep slopes and the shallowness to bedrock. Some of 
the deeper, less sloping soils on foot slopes or on the 
broader ridgetops are suitable as sites for sewage 
lagoons. 

The capability unit is Vils-4; the Mariaville soil is in the 
Shallow Limy range site, and the Keota soil is in the 
Limy Upiand range site; these soils are in windbreak 
suitability group 10. 


Mm—Marlake loamy fine sand, 0 to 1 percent 
slopes. This is a deep, nearly level, very poorly drained 
soil in depressions or basins on valley floors and in low 
areas bordering lakes and streams. This soil is frequently 
flooded. The areas range from 2 to 30 acres. 

Typically, a 2-inch thick layer of partly decomposed 
leaves and stems overlies the surface layer. The surface 
layer is dark gray, very friable loamy fine sand about 8 
inches thick. The underlying material, to a depth of about 
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60 inches, is stratified light gray fine sand; the strata are 
1 to 3 inches thick and consist of finer or coarser 
textured materiai. The underlying material, to a depth of 
36 inches, has few fine yellowish brown mottles. 
Typically, the soil is calcareous in the upper few inches, 
but in places it is noncalcareous throughout. This soil is 
severely affected with alkali in places along the edge of 
the mapped areas. 

Included in mapping and making up 5 to 15 percent of 
this map unit are small areas of Loup and Barney soils. 
These soils have a lower water table than this Marlake 
soil and are in slightly higher positions on the landscape. 

Permeability is rapid, and the available water capacity 
is low. The soil is neutral to moderately alkaline. The 
organic matter content is high. Runoff generally is 
ponded. The seasonal water table is as much as 2 feet 
above the surface in wet years and about 1 foot below 
the surface in dry years. 

In rnost areas, this soil is covered with a dense stand 
of water-tolerant plants such as cattails and rushes. It is 
used mainly as habitat for wetland wildlife. In dry years, 
the forage can be mowed for use as mulch. This soil has 
very poor potential for use as rangeland, for cultivated 
crops, and for trees and shrubs in windbreaks. It has 
good potential for the development of habitat for wetland 
wildlife. This soil has very poor potential for building site 
development, recreation uses, and sanitary facilities. 

This soil is too wet for use as cultivated cropland, 
hayland, or rangeland. The vegetation consists mainly of 
rushes, cattails, reeds, willows, and other water-tolerant 
plants. In some places, V-ditches can be installed to 
improve surface drainage. If drainage is improved, 
grasses such as prairie cordgrass and reed canarygrass 
can be established. The excessive wetness prevents 
haying operations except in extremely dry years. 

In most areas, this soil is too wet for trees and shrubs. 
In some areas, it can be used for recreational, wildlife, or 
forestation plantings of water-tolerant trees and shrubs 
that are planted by hand or by other special means. 

This soil is severely limited for sanitary facilities and 
building site development because of wetness and the 
frequent flooding. 

The capability unit is Villw-7; this soil was not assigned 
to a range site; it is in windbreak suitability group 10. 


MnF—Meadin gravelly sandy loam, 3 to 30 percent 
Slopes. This is a gently sloping to steep, excessively 
drained, gravelly soil on uplands, low ridges, slope 
breaks, and foot slopes. This soil is shallow over gravel. 
The areas range from 3 to 300 acres. 

Typically, the surface layer is dark gray, loose, gravelly 
sandy loam about 7 inches thick. The layer below that is 
brown, loose, gravelly loamy sand about 4 inches thick. 
The underlying material, to a depth of 33 inches, is light 
brownish gray, very gravelly sand; to a depth of 60 
inches, it is light gray sand. In some areas, erosion has 
exposed the underlying gravel. 

Included in mapping are small areas of Anselmo, 
O'Neill, Simeon, and Valentine soils. Anselmo soils are 
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deep, loamy soils on foot slopes. O'Neill soils are 
moderately deep and are along the broader ridgetops. 
Simeon soils are sandy throughout and have a thinner 
surface layer than this Meadin soil; they are on smooth 
ridgetops. Valentine soils are deep, sandy soils on low 
dunes. Included soils make up 5 to 10 percent of the 
map unit. 

Permeability is rapid in the upper part of this soil and 
very rapid in the underlying material. The available water 
capacity is low. The organic matter content is low. 
Runoff is slow to rapid, depending on the slope. 
Because this soil is shallow over coarse sand and 
gravel, it is droughty and has a restricted root zone. 

In most areas, thís soil is used as native rangeland. It 
has poor potential for use as rangeland, hayland, or 
pasture. It has very poor potential for cultivated crops 
and for trees and shrubs in windbreaks. This soil has 
poor potential for use as sites for houses, for sanitary 
facilities, for recreation uses, and for the development of 
habitat for rangeland wildlife. It has fair to poor potential 
for use as road-construction material and is a fair source 
of aggregate. 

This soil generally is not suitable for cultivation 
because of shallowness over sand and gravel, 
droughtiness, and the steepness of slopes. 

This soil has fair suitability for most rangeland grasses; 
however, the production of grasses is low unless the 
range is very carefully managed to maintain the higher 
producing grasses. Overgrazing the rangeland reduces 
grass production, reduces the vegetative cover, and 
increases the hazard of erosion. Proper stocking rates 
and a planned grazing system help to maintain the vigor 
of grass. Livestock should be shifted to the more 
productive areas of the pasture to prevent damage to 
the sparse cover of vegetation on this soil. The invasion 
of sumac is a problem if this soil is used as rangeland. 
Mowing in the smoother areas and spraying in other 
areas help to control the invading brush. 

This soil generally is not suitable for windbreaks mainly 
because of the restricted root zone and the low available 
water capacity. Water erosion is a hazard on the steeper 
slopes. In some areas, this soil can be used for growing 
eastern redcedar and ponderosa pines in shelterbelts. 
However, the trees need to be planted by hand. The 
survival rate will be low and growth very slow in the first 
few years. 

This soil is moderately to severely limited for use as 
septic tank absorption fields and as sites for houses and 
for roads and streets because of the strong to 
moderately steep slopes. This soil is limited for sewage 
lagoons because of seepage. In some areas, 
contamination of the underground water supply is a 
hazard if this soil is used as a septic tank absorption 
field. 

The capability unit is Vis-4; this soil is in the Shallow to 
Gravel range site; it is in windbreak suitability group 10. 


Mu—Munjor fine sandy loam, 0 to 2 percent 
slopes. This is a deep, nearly level, well drained soil on 
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bottom lands. This soil is rarely flooded. The areas are 
long and narrow and range from 4 to 40 acres. 

Typically, the surface layer is very friable, gray fine 
sandy loam about 6 inches thick. The underlying 
material, to a depth of about 36 inches, is gray, stratified 
fine sandy loam and loam; below that, it is light gray 
loamy fine sand. In some areas, this soil has layers of 
darker colored or coarser or finer textured soil material. 
In a few places, the surface layer is dark-colored to a 
depth of more than 7 inches. In some areas, calcareous 
material is at a depth of more than 10 inches. 

included in mapping are small areas of Barney, Boels, 
Els, and Inavale soils. Barney soils are poorly drained; 
they are at the lowest elevations, generally adjacent to 
the stream channel. Boels and Els soils are somewhat 
poorly drained; they generally are at a slightly lower 
elevation than this Munjor soil. Inavale soils have more 
sand and are less calcareous than this soil. The included 
soils make up 5 to 15 percent of this map unit. 

Permeability is moderately rapid, and runoff is slow. 
The available water capacity is moderate. The organic 
matter content is moderately low. This soil has good tilth 
and can be worked within a wide range in moisture 
content. 

About 65 percent of the acreage is farmland that is 
now used mainly for hay and as pasture. The rest is 
native grassland that has some scattered trees. In a few 
small areas, this soil is irrigated. This soil has good 
potential for use as dryfarmed or irrigated cropland. Most 
areas, however, are too small for irrigation development. 
This soil has good potential for hay, for use as pasture, 
for trees in windbreaks, and for the development of 
habitat for rangeland and openland wildlife. It has good 
potential for recreation uses except in areas where 
flooding is a hazard. This soil has poor potential for 
sanitary facilities and, in areas subject to flooding, for 
building site development. 

This soil is well suited to dryfarmed corn, small grains, 
and grasses and legumes for hay and pasture. The 
droughtiness due to the sandy underlying material is a 
limitation to crops, especially during years of below 
average rainfall. If this soil is bare of vegetation, soil 
blowing is a moderate hazard. Maintaining a cover of 
crop residue or of legumes or grasses or both helps to 
maintain the organic matter content and fertility and to 
control soil blowing. 

If this soil is irrigated, it is suited mainly to corn and 
alfalfa but can also be used for small grains or tame 
grasses. A gravity or sprinkler system of irrigation is 
suitable. This soil requires less frequent and lighter 
applications of water because of the coarse-textured 
underlying material. Land leveling is needed for best 
results if a gravity system is used. The same practices 
needed to control erosion in dryfarmed areas are 
needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
soil blowing. Overgrazing the rangeland or using 
improper haying methods reduces the vegetative cover 
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and causes deterioration of the plant community. Proper 
range use and deferred grazing or haying help to 
maintain or improve the condition of the rangeland and 
the soil. 

This soil generally provides good sites for trees in field 
windbreaks, range or livestock windbreaks, and 
recreation or wildlife plantings. However, only trees and 
shrubs that can tolerate the slightly sandy, somewhat 
droughty condition of this soil are suitable. The main 
limitations to establishing trees are droughtiness and the 
severe hazard of soil blowing. Soil blowing can be 
controlled by maintaining a strip of sod or other 
vegetation between the rows of trees; the cultivation 
should be restricted to the tree rows. 

The hazard of flooding is a limitation to the use of this 
Soil as a site for houses or most sanitary facilities. Dikes, 
diversions, or ditches can be used to help overcome this 
limitation. If these structures cannot be built, sites at a 
higher elevation should be selected. This soil has fair 
suitability for use as septic tank absorption fields in 
areas where flooding is rare; however, seepage from the 
fields can pollute the local well water. If this soil is used 
for sewage lagoons, the bottom needs to be lined with 
less permeable soil material, chemical sealers, or 
impervious liners to control seepage. Low soil strength, 
frost action, and the hazard of flooding are limitations to 
the use of this soil as sites for roads and streets. 
Replacing the base material, elevating the roadbed, and 
constructing dikes, diversions, or ditches can help to 
overcome these limitations. This soil is suited to most 
recreation uses. It is not suited to use as camp areas 
because of the severe hazard of flooding. 

The capability unit is lle-3, dryland, and lle-5, irrigated; 
this soil is in the Sandy Lowland range site; it is in 
windbreak suitability group 3. 


OaB—O'Neill loamy fine sand, 0 to 3 percent 
slopes. This is a nearly level and gently undulating, well 
drained soil on uplands. It is moderately deep over sand 
and gravel. The areas are elongated and range from 10 
to 100 acres. 

Typically, the surface layer is very dark grayish brown, 
friable loamy fine sand about 7 inches thick. The subsoil 
is about 23 inches thick. It is grayish brown, friable sandy 
loam in the upper part and brown, very friable sandy 
loam in the lower part. The underlying material is very 
pale brown sand. In some places, a darker, loamy buried 
soil overlying gravelly sand is at a depth of about 20 
inches. In some places, the plow layer is loamy sand. 

Included in mapping are small areas of Dunday, Ipage, 
Jansen, Simeon, Meadin, and Valentine soils. Dunday 
soils are deep and sandy. Ipage soils are deep and 
sandy and have mottles within a depth of 40 inches. 
Jansen soils have a finer textured surface layer and 
subsoil than this O'Neill soil. Simeon and Valentine soils 
are deep, sandy soils on hummocks; they have a thinner 
surface layer than this O'Neill soil. Meadin soils are 
shallow over gravel. The included soils make up 5 to 25 
percent of this map unit. 


Keya Paha County, Nebraska 


Runoff is slow. Permeability is moderately rapid in the 
subsoil and very rapid in the underlying material. The 
available water capacity is low. The organic matter 
content is moderately low. The soil material at the 
surface is loose when it is dry. 

In most areas, this soil is in native grass. Some areas 
were once used for cultivated crops but are now in 
grass. This soil has poor potential for dryfarmed 
cultivated crops. It has fair potential for crops if a gravity 
irrigation system is used and good potential if a sprinkler 
system is used. This soil has fair potential for use as 
native rangeland and tame pasture, for trees and shrubs 
in windbreaks, and for recreation uses. It has good 
potential for building site development and poor potential 
for sanitary facilities. This soil has good potential for the 
development of habitat for openland wildlife and fair 
potential for rangeland wildlife. 

This soil is only marginally suited to dryfarmed corn 
and sorghum. It generally is best suited to small grains 
and to alfalfa or grass because these crops grow and 
mature in spring when rainfall is plentiful. This soil is 
highly susceptible to soil blowing if exposed by erosion 
or tillage. Maintaining a cover of crop residue on the 
surface reduces soil blowing, conserves moisture, and 
helps to maintain the organic matter content and fertility 
of the soil. 

If this soil is irrigated, it is suited to most crops 
commonly grown in the county. A sprinkler irrigation 
system is the most suitable because it provides the 
frequent, light applications of water needed on this soil. 
A gravity irrigation system can be used; however, it is 
necessary to limit the length of the runs because of the 
high water intake rate. If an excessive amount of water is 
applied, fertilizer will be leached to a depth below the 
plant roots. The same practices needed to control 
erosion in dryfarmed areas are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates small 
blowouts. Proper range use, deferred grazing or haying, 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to trees in windbreaks. Only drought- 
tolerant trees and shrubs are suitable for planting. 
Droughtiness and competition from grass and weeds for 
moisture are the main limitations to seedling 
establishment. 

This soil is severely limited for use as sewage lagoons 
because of seepage. Sewage lagoons constructed on 
this soil need to be lined or sealed. This soil has slight 
limitations for use as septic tank absorption fields; local 
well water can be contaminated if absorption fields are 
improperly located. This soil is severely limited for 
shallow excavations because the walls of excavations 
are unstable and tend to cave in; the cutbanks need to 
be sloped to stabilize the excavations. Frost action and 
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low soil strength are moderate limitations to the use of 
this soil for local roads and streets. If this soil is used for 
local roads and streets, a special design will be needed 
to overcome the low soil strength and to reduce damage 
caused by frost action. 

The capability unit is IVe-5, dryland, and Ше-14, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 5. 


Oe—O'Neill fine sandy loam, 0 to 2 percent slopes. 
This is a nearly level, well drained soil on uplands and 
on some stream terraces. This soil is moderately deep 
over sand and gravel. The areas range from 5 to 100 
acres. 

Typically, the surface soil is dark grayish brown, very 
friable fine sandy loam about 13 inches thick. The 
subsoil is brown, friable sandy loam about 11 inches 
thick. The underlying material is stratified gravelly sand. 
In some areas, the surface soil is loam. In other areas, 
the original surface soil has been winnowed, and the 
present surface soil is lighter colored loamy fine sand. In 
places, the underlying gravelly sand is calcareous. 

Included in mapping are areas of Jansen, Simeon, and 
Valentine soils. Jansen soils have more clay in the 
subsoil than this O'Neill soil. Simeon soils have coarse 
sand within a depth of 20 inches. Valentine soils are 
deep, sandy soils on hummocks. The included soils 
make up 5 to 10 percent of this map unit. 

Permeability is moderately rapid above the gravelly 
sand and very rapid in the gravelly sand. Runoff is slow. 
The available water capacity is low. The organic matter 
content is moderately low. Tilth generally is good, and 
the soil is easy to til! within a fairly wide range in 
moisture content. The zone is restricted by the gravelly 
sand. 

This soil is used about equally as rangeland and 
cropland. In many areas the cropland is used for hay 
and pasture in rotation with other crops. This soil has fair 
potential for dryfarmed or gravity-irrigated cultivated 
crops. It has good potential for crops if a sprinkler 
irrigation system is used. This soil has fair potential for 
native or tame grasses, for trees and shrubs in 
windbreaks, and for the development of habitat for 
rangeland wildlife. This soil has good potential for building 
site development, recreation uses, and for the 
development of habitat for openland wildlife. It has poor 
potential for all sanitary facilities. 

This soil can be used for dryfarmed corn, sorghum, 
small grains, and alfalfa. The low available water 
capacity of this soil is the main limitation. This soil 
generally is best suited to small grains and alfalfa 
because these crops mature in spring, when rainfall is 
plentiful. If this soil is used for cultivated crops, soil 
blowing is a hazard. A cropping system that includes 
conservation tillage and maintains a cover of vegetation 
on the soil most of the year reduces the hazard of soil 
blowing and conserves moisture. 

If this soil is irrigated, it can be used for corn, 
sorghum, small grains, alfalfa, and tame grasses. 
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Because of the low available water capacity of this soil, 
applications of water need to be frequent and light. An 
automatic sprinkler system is the best method of 
irrigating this soil. A gravity irrigation system can be 
used; however, because the water intake rate is high, it 
will be necessary to limit the length of the irrigation runs. 
The same practices needed to control erosion in 
dryfarmed areas are needed on irrigated land. 

Using this soil as rangeland or hayland is effective in 
controlling soil blowing and water erosion. However, the 
rangeland should not be overgrazed. Proper range use, 
deferred grazing or haying, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil can be used for trees and shrubs in 
farmstead and feedlot windbreaks, range or livestock 
windbreaks, and recreation or wildlife plantings. 
However, only trees and shrubs that are very tolerant of 
droughtiness are suitable. Droughtiness and competition 
from grasses and weeds for moisture are the main 
limitations to seedling establishment. The hazard of soil 
blowing also is a limitation. Maintaining a strip of sod or 
other vegetation between the rows of trees and 
restricting the cultivation to the tree row can help to 
control soil blowing. Weeds can be controlled by 
chemical treatment. 

This soil can be used as a site for houses and as 
septic tank absorption fields. However, because of the 
very rapid permeability of the underlying material, 
seepage from the absorption field can contaminate the 
underground water. If this soil is used for sewage 
lagoons, the bottom needs to be sealed to prevent 
seepage. Frost action and low soil strength are 
moderate limitations to local roads and streets. The base 
material needs to be strengthened and designed to 
reduce damage caused by frost action and low strength. 

The capability unit is Ille-3, dryland, and Ille-9, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 5. 


OeC—O'Neill fine sandy loam, 2 to 6 percent 
slopes. This is a gently sloping, well drained soil on 
uplands and on some stream terraces. This soil is 
moderately deep over sand and gravel. The areas are 
elongated and range from 3 to 30 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 5 inches thick. The 
subsurface layer is dark gray, friable fine sandy loam 
about 2 inches thick. The subsoil is about 21 inches 
thick. it is grayish brown, friable, heavy fine sandy loam 
in the upper part and pale brown, very friable, light fine 
sandy loam in the lower part. There is some gravel in the 
subsoil. The underlying material, at a depth of 28 inches, 
is pale brown gravelly sand. In areas where this soil has 
been eroded, the plow layer extends into the subsoil. In 
places, the plow layer is loamy fine sand. In some 
places, the underlying material is calcareous. 

Included in mapping are small areas of Anselmo, 
Jansen, Manter, and Simeon soils. These soils are in the 
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same landscape positions as the O'Neill soil. Anselmo 
and Manter soils are deep. Jansen soils have a finer 
textured subsoil than the O'Neill soil. Simeon soils have 
coarse sand within a depth of 20 inches. These included 
soils make up 5 to 20 percent of this map unit. 

Permeability is moderately rapid in the upper part of 
the soil and very rapid in the underlying material. Runoff 
is slow to medium. The available water capacity is low. 
The organic matter content is moderately low. The root 
zone is restricted below a depth of about 28 inches. This 
Soil is easy to till within a wide range in moisture content. 

More than half of the acreage is native rangeland. In 
many areas, this soil has at one time been used for 
cultivated crops and is now used as permanent hayland 
and pasture. In a few areas, the soil is used as 
dryfarmed cropland. In some areas it is used as sprinkler 
irrigated cropland. A few small areas are in shelterbelts. 
This soil has poor potential for use as dryfarmed or 
gravity-irrigated cropland. It has fair potential for crops if 
a sprinkler irrigation system is used. This soil has fair 
potential for use as rangeland or pasture, for trees and 
shrubs in windbreaks, and for the development of habitat 
for rangeland wildlife. It has good potential for the 
development of habitat for openland wildlife, for building 
site development, and for recreation uses. This soil has 
poor potential for ail sanitary facilities. 

This soil is only marginally suited to dryfarmed corn or 
sorghum. It generally is best suited to small grains and 
alfalfa or grass because these crops grow and mature in 
spring when rainfall is plentiful. This soil is highly 
susceptible to soil blowing if exposed by erosion or 
tillage. Maintaining crop residue on the surface reduces 
soil blowing, conserves moisture, and helps to maintain 
the organic matter content and fertility of the soil. 

Where this soil is irrigated, the main crops are corn, 
grain sorghum, alfalfa, and tame grasses. Applications of 
irrigation water need to be frequent and light to prevent 
the leaching of plant nutrients. A sprinkler irrigation 
system is the most suitable on this soil. A gravity 
irrigation system is not suitable because the high water- 
intake rate makes it necessary to limit the length of 
irrigation runs. The same practice needed to control 
erosion in dryfarmed areas are needed on irrigated land, 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, and can increase soil blowing. Proper range 
use, deferred grazing or haying, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil can be used for farmstead and feedlot 
windbreaks, range or livestock windbreaks, and 
recreation or wildlife plantings. Droughtiness and 
competition from grasses and weeds for moisture and 
limitations to seedling establishment. The hazards of soil 
blowing and water erosion also are a limitation. Erosion 
can be controlled by maintaining a strip of sod or other 
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vegetation between the rows of trees. The cultivation 
should be restricted to the tree rows. Weeds can be 
controlled by chemical treatment. 

This soil can be used as a site for houses and as 
septic tank absorption fields. However, seepage from the 
absorption fields can contaminate the underground 
water. The walls of shallow excavations tend to cave in 
or slough; cutbanks need to be sloped to stabilize the 
excavations. If this soil is used for sewage lagoons, the 
bottom needs to be sealed to prevent seepage. Frost 
action and low soil strength are limitations to local roads 
and streets. The base material needs to be strengthened 
and the road graded to reduce damage caused by frost 
action and low strength. 

The capability unit is IVe-3, dryland, and IVe-9, 
irrigated; this soi! is in the Sandy range site; it is in 
windbreak suitability group 5. 


OeD—O'Neill fine sandy loam, 6 to 9 percent 
slopes. This is a strongly sloping, well drained soil on 
short, uneven side slopes on uplands. This soil is 
moderately deep over sand and gravel. The areas range 
from 5 to 30 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 8 inches thick. The 
subsurface layer is dark grayish brown, very friable sandy 
loam about 5 inches thick. The subsoil is about 13 
inches thick. It is grayish brown, very friable sandy loam 
in the upper part and loamy sand that has some gravel 
in the lower part. The underlying material, at a depth of 
about 26 inches, is pale brown gravelly sand. In some 
areas, erosion has removed most of the dark surface 
layer. In places, the surface layer is loamy fine sand. 

Included in mapping are small areas of Anselmo, 
Meadin, and Valentine soils. Anselmo and Valentine soils 
are deep. Meadin soils are shallow over gravel. Anselmo 
and Meadin soils are in the same landscape positions as 
the O'Neill soil. Valentine soils are sandy throughout; 
they are on hummocks or low dunes. The included soils 
make up 5 to 20 percent of this map unit. 

Permeability is moderately rapid in the subsoil and 
very rapid in the underlying material. The available water 
capacity is low. Natural fertility is medium. Runoff is 
medium to rapid. The root zone is restricted below a 
depth of about 26 inches. 

This soil is used mainly as native rangeland. In a few 
small areas, it is used for cultivated crops or as 
permanent hayland or pasture. This soil has very poor 
potential for dryfarmed crops. It has poor potential for 
crops if a gravity or sprinkler irrigation system is used. 
This soil has fair potential for native or tame grasses for 
trees and shrubs in windbreaks, and for the development 
of habitat for openland and rangeland wildlife. It has 
good potential for building site development and 
recreation uses and poor potential for sanitary facilities. 

This soil generally is not suited to use as dryfarmed or 
irrigated cultivated cropland because of the low available 
water capacity and the slope. If this soil is irrigated, 
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however, it is suited to alfalfa and to tame grasses. A 
sprinkler irrigation system is the most suitable on this 
soil. If this soil is tilled, runoff from a heavy rain or an 
irrigation system can cause severe gully erosion. 
Cultivation should be restricted to the lower part of 
slopes and to the deeper soils in this map unit. If this soil 
is used for crops, a cropping system that maintains a 
Cover of crops, grass, or crop residue is necessary. 
Returning crop residue to the soil and adding barnyard 
manure increase the organic matter content and fertility 
of this soil. 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, and can increase soil blowing. Proper range 
use, deferred grazing or haying, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil can be used for farmstead and feedlot 
windbreaks, range or livestock windbreaks, and 
recreation or wildlife plantings. Droughtiness and 
competition from grasses and weeds for moisture are 
limitations to seedling establishment. The hazards of soil 
blowing and water erosion also are a limitation. Erosion 
can be controlled by maintaining a strip of sod or other 
vegetation between the rows of trees. The cultivation 
should be restricted to the tree rows. Weeds can be 
controlled by chemical treatment. 

This soil can be used as a site for houses and as 
septic tank absorption fields. However, seepage from the 
absorption fields can contaminate underground water. 
The walls of excavations tend to cave in or slough; 
cutbanks need to be sloped to stabilize the excavations. 
If this soil is used for sewage lagoons, the bottom needs 
to be sealed to prevent seepage. Frost action and low 
Soil strength are limitations to local roads and streets. 
The base material needs to be strengthened and the 
road graded to reduce damage caused by frost action 
and low strength. 

The capability unit is Vle-3, dryland, and IVe-9, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 5. 


OhB—O'Neill-Meadin fine sandy loams, 0 to 3 
percent slopes. This map unit consists of nearly level 
and gently undulating, well drained and excessively 
drained soils on uplands. These soils are shallow and 
moderately deep over sand and gravel. The areas range 
from 10 to several hundred acres. 

This map unit is 40 to 60 percent O'Neill soil and 20 to 
35 percent Meadin soil. The Meadin soil is slightly lower 
on the landscape than the O'Neill soil. These soils are 
so intermingled or the areas of each are so small that it 
was not practical to separate them in mapping at the 
scale used. 

Typically, the surface layer of the O'Neill soil is dark 
grayish brown, very friable fine sandy loam about 7 
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inches thick. The subsoil is about 19 inches thick. It is 
dark brown, very friable sandy loam in the upper part 
and pale brown, very friable fine sandy loam in the lower 
part. The underlying material, at a depth of 26 inches, is 
very pale brown, noncalcareous coarse sand. In some 
areas, the surface layer is sandy loam or loamy fine 
sand. In places, the subsoil has some loam. In a few 
areas, the underlying sand, coarse sand, or gravelly sand 
is at a depth of more than 40 inches. 

Typically, the surface layer of the Meadin soil is dark 
grayish brown, friable fine sandy loam about 3 inches 
thick. The subsurface layer is dark brown, friable sandy 
loam about 4 inches thick. The layer below that is 
grayish brown, friable, gravelly sandy loam about 5 
inches thick. The underlying material, at a depth of 12 
inches, is light brownish gray, very gravelly coarse sand. 
In some areas, the surface layer is thinner and coarser 
textured than is typical. In places, the underlying material 
is less gravelly than is typical. 

Included in mapping and making up 10 to 30 percent 
of this map unit are small areas of Jansen, Simeon, and 
Valentine soils. Jansen soils are in the same landscape 
positions as the O'Neill soil but have more clay in the 
subsoil. Simeon soils are in the same landscape 
positions as the Meadin soil but have more sand 
throughout. Valentine soils are deep, sandy soils on 
hummocks. 

In the O'Neill soil, permeability is moderately rapid in 
the subsoil and very rapid in the underlying material. In 
the Meadin soil, permeability is rapid in the upper part 
and very rapid in the underlying material. The available 
water capacity of the O'Neill and Meadin soils is low. 
The organic matter content is moderately low in the 
O'Neill soil and low in the Meadin soil. These soils have 
moderate to slow runoff. The root zone is restricted by 
the coarse gravelly material in these soils. 

These soils are used mainly as native rangeland. In a 
few areas where these soils are intermingled with deeper 
Soils, they are used for cultivated crops. These soils 
have poor potential for dryfarmed or gravity-irrigated 
cultivated crops. They have fair potential for crops if a 
sprinkler irrigation system is used. These soils have fair 
to poor potential for native or tame grasses for hay or 
grazing and fair to very poor potential for trees and 
shrubs in windbreaks. They have good potential for 
building site development and recreation uses and poor 
potential for sanitary facilities. The O'Neill soil has good 
potential for the development of habitat for openland 
wildlife, and the Meadin soil has poor potential. These 
soils have fair potential for the development of habitat 
for rangeland wildlife. 

These soils are marginally suited to dryfarmed corn or 
sorghum. They generally are best suited to small grains 
and alfalfa or grass because these crops grow and 
mature in spring when rainfall is plentiful. These soils are 
highly susceptible to soil blowing if exposed by erosion 
or tillage. À cropping system that maintains a cover of 
crop residue on the surface reduces soil blowing, 
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conserves moisture, and helps to maintain the organic 
matter content and fertility of these soils. 

Where these soils are irrigated, the main crops are 
corn, grain sorghum, alfalfa, and tame grasses. 
Applications of irrigation water need to be frequent and 
light to prevent the leaching of plant nutrients. A 
sprinkler irrigation system is the most suitable on these 
Soils; nevertheless, precautions need to be taken to 
control erosion. A gravity irrigation system is not suitable 
because the high water-intake rate makes it necessary 
to limit the length of irrigation runs. 

Using these soils as rangeland is effective in 
controlling soil blowing and water erosion. However, 
overgrazing the rangeland or using improper haying 
methods reduces the vegetation cover, causes 
deterioration of the plant community, and can increase 
soil blowing. Proper range use, deferred grazing or 
haying, and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

These soils can be used for farmstead and feedlot 
windbreaks, range or livestock windbreaks, and 
recreation or wildlife plantings. Droughtiness and 
competition from grasses and weeds for moisture are 
limitations to seedling establishment. The hazards of soil 
blowing and water erosion also are a limitation. Erosion 
can be controlled by maintaining a strip of sod or other 
vegetation between the rows of trees. The cultivation 
should be restricted to the tree rows. Weeds can be 
controlled by chemical treatment. 

These soils can be used as sites for houses and as 
septic tank absorption fields. However, seepage from 
absorption fields can contaminate ground water. The 
walls of excavations tend to cave in or slough; cutbanks 
need to be sloped to stabilize the excavations. If these 
soils are used for sewage lagoons, the bottom needs to 
be sealed to prevent seepage. Frost action and low soil 
strength are limitations to local roads and streets. The 
base material needs to be strengthened and graded to 
reduce damage caused by frost action and low strength. 

The capability unit is IVe-3, dryland, and IVe-14, 
irrigated; the O'Neill soil is in the Sandy range site and in 
windbreak suitability group 5; the Meadin soil is in the 
Shallow to Gravel range site and in windbreak suitability 
group 10. 


OkD—O'Neill-Valentine complex, 1 to 9 percent 
slopes. This complex consists of very gently sloping to 
rolling, well drained to excessively drained soils on 
tablelands. The O'Neill soil is moderately deep over sand 
and gravel, and the Valentine soil.is deep. The areas of 
this map unit range from 15 to 200 acres. 

This. unit is 35 to 70 percent O'Neill soil and 25 to 50 
percent Valentine soil. The O'Neill soil is in the lower 
positions on the landscape, and the Valentine soil is on 
hummocks and low dunes. These soils are so 
intermingled or the areas of each are so small that it was 
not practical to separate them in mapping at the scale 
used. 
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Typically. the surface layer of the O'Neill soil is dark 
grayish brown, very friable sandy loam about 6 inches 
thick. The subsoil is brown, friable sandy loam about 15 
inches thick. The underlying material, at a depth of about 
21 inches, is pale brown coarse sand. In some areas, 
the surface layer is loam or loamy fine sand. In places, 
the underlying material has more gravel than is typical. 

Typically, the surface layer of the Valentine soil is dark 
grayish brown, loose fine sand about 5 inches thick. The 
layer below that is grayish brown, loose fine sand about 
8 inches thick. The underlying material, at a depth of 13 
inches, is brown fine sand. In some areas, the surface 
layer is loamy fine sand. In places, this soil has a dark- 
colored loamy layer below a depth of 40 inches. 

Included in mapping and making up 10 to 35 percent 
of this map unit are areas of Jansen, Meadin, and 
Simeon soils. Jansen soils are moderately deep over 
sand, coarse sand, or gravelly sand; they have more clay 
in the subsoil than O'Neill and Valentine soils. Meadin 
soils are shallow over sand and gravel. Simeon soils 
have more sand throughout than the O'Neill soil. These 
included soils generally are between the O'Neill and 
Valentine soils on the landscape. 

Permeability of the O'Neill soil is moderately rapid in 
the subsoil and very rapid in the underlying material. The 
Valentine soil has.rapid permeability throughout. The 
available water capacity of these soils is low. The 
organic matter content is moderately low. Runoff is slow. 
The root zone in the O'Neill soil is restricted by coarse 
underlying material. 

These soils are used mainly as native rangeland. In a 
few small areas, they are used for cultivated crops or as 
permanent hayland and pasture. These soils have very 
poor potential for dryfarmed crops. They have poor 
potential for crops if a gravity or sprinkler irrigation 
system is used. These soils have fair potential for native 
or tame grasses, for trees and shrubs in windbreaks, and 
for recreation uses. They have good potential for building 
site development and poor potential for sanitary facilities. 
The O'Neill soil has good potential for the development 
of habitat for openland and rangeland wildlife, and the 
Valentine soil has fair potential. 

These soils generally are not suited to row crops, 
either dryfarmed or irrigated, because of the low 
available water capacity and the slope. If these soils are 
irrigated, however, they are suited to alfalfa and to tame 
grasses. A sprinkler irrigation system is the most suitable 
on these soils. If these soils are tilled, soil blowing will be 
a severe hazard. Cultivation should be restricted to the 
lower part of slopes and to the deeper soils in this 
complex. If these soils are used for crops, a cropping 
system that maintains a cover of crops, grass, or crop 
residue is necessary. Returning crop residue to the soil 
and adding barnyard manure increase the organic matter 
content and fertility of these soils. 

Using these soils as rangeland is effective in 
controlling soil blowing. However, overgrazing the 
rangeland or using improper haying methods reduces the 
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vegetative cover, causes deterioration of the plant 
community, and can increase soil blowing. Proper range 
use, deferred grazing or haying, and a planned grazing 
system help to maintain or improve the. condition of the 
rangeland and the soil. 

These soils can be used for farmstead and feedlot 
windbreaks, range or livestock windbreaks, and 
recreation or wildlife plantings. Droughtiness and 
competition from grasses and weeds for moisture are 
limitations to seedling establishment. The hazards of soil 
blowing and water erosion also are a limitation. Erosion 
can be controlled by maintaining a strip of sod or other 
vegetation between the rows of trees, The cultivation 
should be restricted to the tree rows. Weeds can be 
controlled by chemical treatment. 

These soils can be used as sites for houses and as 
septic tank absorption fields. However, seepage from 
absorption fields can contaminate the underground 
water. The walls of excavations tend to cave in or 
slough; cutbanks need to be sloped to stabilize the 
excavations. If these soils are used for sewage lagoons, 
the bottom needs to be sealed to prevent seepage. 
Frost action and low soil strength are limitations to local 
roads and streets. The base material needs to be 
strengthened and graded to reduce damage caused by 
frost action and low strength. 

The capability unit is Vle-3, dryland, and iVe-9, 
irrigated; the O'Neill is in the Sandy range site and in 
windbreak suitability group 5; the Valentine soil is in the 
Sands range site and in windbreak suitability group 7. 


On—Onita silt loam, 0 to 1 percent slopes. This is a 
deep, nearly level, moderately well drained soil in swales 
on uplands. The areas are slightly elongated and range 
from 4 to 100 acres. 

Typically, the surface soil is very dark gray, friable silt 
loam about 16 inches thick. The subsoil extends to a 
depth of 36 inches; it is firm, very dark grayish brown 
and dark grayish brown silty clay loam. The underlying 
material is brown, calcareous silt loam. In places, the 
underlying material has layers of darker soil material. In a 
few areas, sand and shale are below a depth of 40 
inches. 

Included in mapping are small potholes and small 
areas of Reliance silt loam. The Reliance soil is in 
slightly raised positions and is more subject to erosion 
than this Onita soil; it has a dark surface layer that is 
less than 20 inches thick. Inclusions make up 5 to 10 
percent of this map unit. 

Permeability is moderately slow. Runoff is.slow. The 
available water capacity is high. The organic matter 
content is moderate. Because runoff is slow, the surface 
layer of this soil. remains wet after a rain longer than that 
of surrounding soils. The shrink-swell potential in the 
subsoil is high. 

This soil is used mainly for cultivated crops. In a few 
small areas, it is in native grass. This soil has good 
potential for the commonly grown cultivated crops, either 
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dryfarmed or irrigated. It has fair potential for native or 
tame grasses for grazing or hay. This soil has good 
potential for trees and shrubs in windbreaks, for 
recreation uses, and for the development of habitat for 
openland wildlife. It has poor potential for building site 
development and for use as septic tank absorption fields 
and good potential for sewage lagoons. 

This soil is suited to dryfarmed corn, sorghum, small 
grains, alfalfa, and grass. Droughtiness is a slight hazard. 
Erosion is not a problem if this soil is used for cultivated 
crops. The main limitation to crops is excessive wetness 
after a rain. Terraces on the adjacent, higher lying soils 
help to divert runoff from this soil, thus reducing 
wetness. Returning crop residue or adding other organic 
material to the soil helps to maintain fertility, reduce 
surface crusting, and improve water infiltration. 

If this soil is irrigated, removing or draining the excess 
irrigation water is the main concern of management. A 
border, furrow, or sprinkler irrigation system is suitable. 
The irrigation water can collect in swales and damage 
crops. Management also is needed to reduce or control 
runoff at the end of fields because water running into 
drainageways can cause severe gully erosion. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. 

This soil is suited to use as rangeland. Overgrazing the 
rangeland reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
and feedlot windbreaks, range or livestock windbreaks, 
and recreation or wildlife plantings. The high clay content 
of the subsoil makes this soil somewhat droughty for 
seedlings, and the growth of the trees may be only fair. 
Site preparation and eliminating the competition from 
grasses and weeds for moisture can improve the rate of 
growth and survival of adapted trees. 

This soil is poorly suited to use as sites for houses 
and as septic tank absorption fields because of the 
moderate shrink-swell potential and low strength of the 
soil. Foundations and basement walls need to be 
designed to withstand the shrinking and swelling of the 
Soil; the abutting soil material should be replaced with 
readily available sandy material. Septic tank absorption 
fields in this soil should be larger than normal because 
the movement of effluent in the subsoil is slow. 

In some areas, field tile can be placed in the sandy 
underlying material to help overcome this limitation. This 
Soil has slight limitations to sewage lagoons. It has fair 
potential for use as sites for local roads and streets; the 
base material needs to be strengthened to reduce 
damage to the road caused by frost action and shrinking 
and swelling. 

The capability unit is IIC-1, dryland, and 1-3, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 4. 
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Or—Ord-Loup fine sandy loams, 0 to 2 percent 
slopes. This map unit consists of deep, nearly level, 
poorly drained to somewhat poorly drained soils on 
bottom lands and stream terraces and in upland valleys. 
These soils are occasionally flooded. The areas of this 
unit range from 3 to 100 acres. 

This unit is 55 to 65 percent Ord soil and 25 to 35 
percent Loup soil. The Loup soil is in the lower positions 
on the landscape. These soils are so intermingled or the 
areas of each are so small that it was not practical to 
separate them in mapping at the scale used. 

Typically, the surface layer of the Ord soil is calcareous, 
gray fine sandy loam about 12 inches thick. The layer 
below that is calcareous, friable, light gray loam about 12 
inches thick. The underlying material, to a depth of about 
36 inches, is light gray fine sandy loam; below that it is 
fine sand, loamy sand, or sand stratified with finer and 
coarser material. In some areas, the surface soil is loam 
or silt loam. In places, the soil is dark to a depth of less 
than 10 inches. In some areas, the soil is strongly 
alkaline. 

Typically, the surface layer of the Loup soil is 
calcareous, dark gray, very friable fine sandy loam about 
7 inches thick. The layer below that is calcareous, very 
friable, gray fine sandy loam about 7 inches thick. The 
underlying material, to a depth of 21 inches, is light 
brownish gray loamy sand; below that, it is very pale 
brown fine sand. 

Included in mapping are small areas of Cass and 
Elsmere soils. Elsmere soils have more sand than the 
Ord soil, and Cass soils have better drainage. Cass and 
Elsmere soils are in the same positions on the 
landscape as the Ord soil or are slightly higher. They 
make up 5 to 15 percent of this map unit. 

Permeability of the Ord and Loup soils is moderately 
rapid to rapid. Runoff is slow. The available water 
capacity above the water table is low. The organic 
matter content is moderate to high. The water table is at 
a depth of 0.5 foot to 1.5 feet in the Loup soil and 1.5 to 
3.5 feet in the Ord soil. The high water table and slow 
runoff of these soils generally hinder cultivation in spring 
but are beneficial to plants during the growing season. 
The surface layer is friable and can be worked within a 
fairly wide range in moisture content. 

In most areas, these soils are used as hayland. In a 
few areas, they are used as cropland or rangeland, and 
in a few small areas they are used for windbreaks. 
These soils have fair potential for cultivated crops, either 
dryfarmed or irrigated. They have good potential for 
native or tame grasses for hay or grazing. These soils 
have fair to poor potential for trees and shrubs in 
windbreaks, fair potential for recreation uses, and poor 
potential for sanitary facilities and building site 
development. The Ord soil has good potential for the 
development of habitat for openland or rangeland 
wildlife. The Loup soil has poor potential for the 
development of habitat for openland wildlife and fair 
potential for rangeland wildlife. 
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In dryfarmed areas, alfalfa is the main crop. These 
soils are only marginally suited to other crops commonly 
grown in the county because of the excessive wetness 
early in spring. The yield of alfalfa varies from year to 
year; in wet years the root zone is restricted by the water 
table and in dry years the water table provides 
subirrigation for this crop. If these soils are cultivated, 
soil blowing is a slight hazard. Shallow drains can be 
used to remove ponded water on these soils. If suitable 
outlets are available, tile drains can be used to lower the 
water table and control wetness. Crop residue on the 
surface helps to control soil blowing. Returning crop 
residue to the soil and applying fertilizer help to maintain 
fertility. 

The Loup soil in this unit is a limitation to the use of 
these soils as irrigated cropland. If the Loup soil makes 
up more than 10 to 15 percent of an area to be irrigated, 
tillage will be difficult and irrigation water can become 
impounded. In other areas, these soils are more suitable 
for irrigation; they are best suited to corn, grass, and 
hay. А sprinkler or gravity irrigation system is suitable. 
The applications of irrigation water need to be frequent 
and light to prevent waterlogging and deep leaching of 
plant nutrients. If a gravity irrigation system is used, the 
length of irrigation runs need to be shorter than typical 
because of the coarse-textured underlying material. The 
same practices needed to control erosion in dryfarmed 
areas are needed on irrigated land. 

Using these soils as rangeland or hayland is effective 
in controlling soil blowing. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Grazing when the soil is too wet can cause 
surface compaction and hummocks, which make grazing 
or harvesting difficult. Proper range use, deferred grazing 
or haying, and restricted use during very wet periods 
help to maintain the plant community and keep the soils 
in good condition. 

These soils generally are suitable for field windbreaks, 
feedlot windbreaks, range or livestock windbreaks, and 
recreation or wildlife plantings. The rate of survival and 
growth of trees and shrubs will be good if water-tolerant 
species are selected for planting. Establishing seedlings 
is difficult in wet years. The abundant and persistent 
herbaceous vegetation on these soils is a limitation to 
the establishment and maintenance of trees. 

These soils are severely limited for building site 
development because of the occasional flooding and 
wetness. If houses are constructed on these soils, then 
need to be protected through the use of pilings or fill 
material. Wetness and flooding also are severe 
limitations to onsite sanitary disposal systems. Flooding, 
wetness, and frost action are severe limitations to roads 
and streets. If access roads need to be constructed, 
installing a drainage system and elevating the roadbed 
can help to prevent damage by flooding. The roadbed 
material can be mixed with additives or other material to 
reduce damage to the road caused by frost action. 
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These soils should not be used for camp areas because 
of the hazard of flooding. Wetness is a moderate 
limitation to picnic areas, playgrounds, and paths and 
trails. 

The capability unit is Ше-6, dryland, and IHw-8, 
irrigated; the Ord soil is in the Subirrigated range site and 
in windbreak suitability group 2; the Loup soil is in the 
Wet Subirrigated range site and in windbreak suitability 
group 6. 


Pf—Paka fine sandy loam, 0 to 2 percent slopes. 
This is a deep, nearly level, well drained soil on high 
terraces or on uplands. The areas range from 5 to 100 
acres. 

Typically, the surface layer is dark grayish brown, 
friable fine sandy loam about 7 inches thick. The subsoil 
is brown fine sandy loam in the upper part, pale brown 
fine sandy loam in the middle part, and very pale brown 
silty clay loam in the lower part. It is firm throughout and 
extends to a depth of about 40 inches. The underlying 
material is white siltstone. The lower part of the subsoil 
and the underlying material are calcareous. In some 
areas, the surface layer is loam or loamy fine sand. In 
areas where this soil is eroded, the plow layer extends 
into the subsoil. In some small areas, the soil is strongly 
alkaline. In other areas, the subsoil has a higher content 
of clay than is typical. 

Included in mapping are small areas of Anselmo, 
Ipage, Loup, Mariaville, Ord, and Wewela soils. Anselmo 
soils are coarser textured throughout than the Paka soil, 
and they are higher on the landscape. They formed in 
loamy material. Ipage soils are sandy throughout. They 
are lower on the landscape and are more undulating. 
Loup soils are very poorly drained; they are in the lowest 
positions on the landscape. Mariaville soils are shallow 
over siltstone; they are on low, eroded ridges. Ord soils 
are somewhat poorly drained and are in lower positions 
on the landscape than the Paka soil. Wewela soils have 
more sand in the subsoil and are moderately deep over 
shale; they are in the same landscape positions as the 
Paka soil. The included soils make up 5 to 15 percent of 
this map unit. 

Permeability is moderate, and runoff is slow. The 
available water capacity is high. The organic matter 
content is moderately low. The surface layer is friable, 
and the soil is easy to work within a wide range in 
moisture content. 

This soil is used about equally for cultivated crops and 
for native grass. On most of the cropland, the crops are 
in rotation with hay and pasture. The native grassland is 
used mainly for grazing; in a few areas, it is used for hay. 
This soil has good potential for cultivated crops, either 
dryfarmed or irrigated. It has fair potential for native or 
tame grasses for grazing or hay. This soil has good 
potential for trees and shrubs in windbreaks and for the 
development of habitat for rangeland or openland 
wildlife. It has fair potential for building site development 
and sanitary facilities and good to fair potential for 
recreation uses. 


60 


This soil is well suited to dryfarmed corn, sorghum, 
small grains, and alfalfa. However, insufficient rainfall is a 
concern if this soil is dryfarmed. Soil blowing is a hazard 
if this soil is cultivated. Shelterbelts along field 
boundaries help to control soil blowing. Growing row 
crops in rotation with close-growing crops and leaving 
most of the crop residue on the surface help to improve 
the organic matter content of the soil and to control soil 
blowing. 

If this soil is irrigated, it is best suited to corn and 
alfalfa. A gravity irrigation system that makes use of 
contour furrows or borders can be used on the lower 
part of slopes. A sprinkler system should be used on the 
higher, more irregular slopes. The same practices 
needed to control erosion in dryfarmed areas are 
needed on irrigated land. 

Using this soil as pasture or rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
the rangeland reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
and feedlot windbreaks, range or livestock windbreaks, 
and recreation or wildlife plantings. However, only trees 
and shrubs that can tolerate the slightly sandy, 
somewhat droughty condition of this soil are suitable. 
Insufficient moisture and the severe hazard of soil 
blowing are the main limitations to establishing trees. 
Soil blowing needs to be controlled by maintaining a strip 
of sod or other vegetation between the rows of trees. 

The moderate shrink-swell potential of this soil is a 
moderate limitation to use as a site for houses. 
Replacing the abutting soil material with readily available 
sandy material helps to prevent damage caused by 
shrinking and swelling. The moderate permeability of this 
soil is a limitation to use as septic tank absorption fields; 
however, this limitation generally can be overcome by 
increasing the size of the absorption area. The moderate 
depth to rock and seepage are moderate limitations to 
sewage lagoons. The bottom of the lagoon may need to 
be sealed with slowly permeable material. The low 
strength of this soil is a severe limitation to roads and 
streets. This limitation can be overcome by strengthening 
or replacing the base material. 

The capability unit is Ile-3, dryland, and lle-5, irrigated; 
this soil is in the Sandy range site; it is in windbreak 
suitability group 3. 


Ph—Paka loam, 0 to 1 percent slopes. This is a 
deep, nearly level, well drained soil on high terraces and 
uplands. The areas are slightly elongated and range 
from 5 to 80 acres. 

Typically, the surface soil is dark grayish brown, very 
friable loam about 14 inches thick. The subsoil extends 
to a depth of about 30 inches. It is grayish brown, friable 
clay loam in the upper part; pale brown, firm silty clay 
loam in the middle part; and light gray, very friable silt 
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loam in the lower part. The underlying material is 
calcareous, white silt loam. Siltstone is at a depth of 
about 41 inches. In some areas; the surface soil is silt 
loam or fine sandy loam. In places, the siltstone is at a 
depth of less than 40 inches. 

Included in mapping are small areas of Manter, 
Mariaville, and Wewela soils. Manter soils have more 
sand than this Paka soil. Mariaville soils are shallow over 
siltstone and are on the slightly higher knolls. Wewela 
soils are moderately deep over shale and have a sandy 
surface layer. Manter and Wewela soils are in the same 
landscape positions as the Paka soil. The included soils 
make up 5 to 15 percent of this unit. 

Permeability is moderate and runoff is slow. The 
available water capacity is high. The organic matter 
content is moderate. In areas where the surface 
drainage is slowest, the soil tends to puddle. 

In most areas this soil is used for cultivated crops or 
for crops in rotation with hay and pasture. This soil has 
good potential for cultivated crops, either dryfarmed or 
irrigated. It has good potential for trees and shrubs in 
windbreaks and for the development of habitat for 
openiand or rangeland wildlife. It has fair potential for 
native or tame grasses for hay or grazing. This soil has 
fair to good potential for recreation uses and fair 
potential for building site development and sanitary 
facilities. 

This soil is well suited to dryfarmed corn, alfalfa, 
sorghum, and tame grasses. However, insufficient rainfall 
is a concern if this soil is dryfarmed. Water erosion is a 
slight hazard. Soil blowing is a hazard if this soil is not 
adequately protected. Leaving the crop residue on the 
surface during tillage helps to reduce evaporation and to 
increase the moisture intake of the soil. Stripcropping 
and returning crop residue to the soil help to reduce soil 
blowing. Fertility is easy to maintain by adding 
commercial fertilizer and barnyard manure to the soil. 

Where this soil is irrigated, corn is the main crop. This 
soil is also suited to alfalfa, sorghum, and tame grasses 
under an irrigation system. If this soil is irrigated, 
maintaining fertility and managing the irrigation water are 
the main management concerns. A border, furrow, or 
sprinkler irrigation system is suitable. The same practices 
needed to control erosion in dryfarmed areas are 
needed on irrigated land. 

This soil is well suited to use as rangeland. Using this 
soil as rangeland is effective in controlling erosion. 
However, overgrazing the rangeland reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing, and a 
planned grazing system help to maintain or improve the 
condition of the rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
windbreaks, range and livestock windbreaks, and 
recreation or wildlife plantings. Trees and shrubs that are 
moderately tolerant of droughtiness are suitable. Plant 
competition is the main limitation. 

This soil has moderate limitations to use as sites for 
houses and for septic tank absorption fields and sewage 
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lagoons. Foundations and basement walls need to be 
designed to withstand the shrinking and swelling of the 
soil. Replacing the abutting soil material with sandy 
material helps to prevent damage caused by shrinking 
and swelling. If this soil is used for septic tank absorption 
fields, the size of the absorption area needs to be 
increased because of the moderate permeability of this 
Soil. Local roads and streets need to be designed to 
prevent damage resulting from the low strength of the 
Soil; the base material may need to be replaced or 
modified. 

The capability unit is llc-1, dryland, and 1-4, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 4. 


PhB—Paka loam, 1 to 3 percent slopes. This is a 
deep, very gently sloping, well drained soil on high 
terraces and uplands. The areas are irregular in shape 
and range from 5 to 100 acres. 

Typically, the surface soil is dark grayish brown, very 
friable loam about 14 inches thick. The subsoil extends 
to a depth of about 30 inches. It is grayish brown, friable 
clay loam in the upper part; pale brown, firm silty clay 
loam in the middle part; and light gray, friable silt loam in 
the lower part. The underlying material is white, 
calcareous silt oam. Soft siltstone is at a depth of 41 
inches. In some areas, the siltstone is at a depth of less 
than 40 inches. In places, this soil has a plow layer of 
fine sandy loam. 

Included in mapping are small areas of strongly 
alkaline soils. Also included are small areas of Els, 
Manter, and Wewela soils. Els soils are somewhat poorly 
drained, sandy soils in the lower positions on the 
landscape. Manter soils overlie sandy material, and 
Wewela soils are moderately deep over shale. Manter 
and Wewela soils are in the same positions on the 
landscape as the Paka soil. The included soils make up 
5 to 15 percent of this map unit. 

Permeability is moderate, and runoff is slow. The 
available water capacity is high. The organic matter 
content is moderate. The root zone is restricted by the 
high content of lime in the underlying material and by the 
soft siltstone at a depth of 41 inches. The shrink-swell 
potential is moderate. 

In most areas, this soil is used for cultivated crops or 
for crops in rotation with hay and pasture. This soil has 
good potential for the commonly grown cultivated crops, 
either dryfarmed or irrigated. It has good potential for 
trees and shrubs in windbreaks and for the development 
of habitat for openland or rangeland wildlife. It has fair 
potential for native or tame grasses for hay or grazing. 
This soil has fair to good potential for recreation uses 
and fair potential for building site development and 
sanitary facilities. 

This soil is well suited to dryfarmed corn, alfalfa, 
sorghum, and tame grasses. However, insufficient rainfall 
is a concern if this soil is dryfarmed. Water erosion is a 
slight hazard. Soil blowing is a hazard if this soil is not 
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adequately protected. Leaving the crop residue on the 
surface during tillage helps to reduce evaporation and to 
increase the moisture intake of the soil. Stripcropping 
and returning crop residue to the soil help to reduce soil 
blowing. 

Where this soil is irrigated, corn is the main crop. This 
Soil is also suited to alfalfa, sorghum, and tame grasses 
under an irrigated system. If this soil is irrigated, 
maintaining fertility and managing the irrigation water are 
the main concerns of management. A border, furrow, or 
sprinkler system of irrigation is suitable. The same 
practices needed to control erosion in dryfarmed areas 
are needed on irrigated land. 

This soil is well suited to use as rangeland. Using this 
soil as rangeland is effective in controlling erosion. 
Overgrazing the rangeland reduces the vegetative cover 
and causes deterioration of the plant community. Proper 
range use, deferred grazing, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
windbreaks, range and livestock windbreaks, and 
recreation or wildlife plantings. Trees and shrubs that are 
moderately tolerant of droughtiness are suitable. Plant 
competition is the main limitation. 

This soil has moderate limitations to use as sites for 
houses and for septic tank absorption fields and sewage 
lagoons. Foundations and basement walls need to be 
designed to withstand the shrinking and swelling of the 
soil. Replacing the abutting soil material with sandy 
material helps to prevent damage caused by shrinking 
and swelling. If this soil is used for septic tank absorption 
fields, the size of the absorption area needs to be 
increased because of the moderate permeability of the 
Soil. Local roads and streets need to be designed to 
prevent damage resulting from the low strength of the 
soil; the base material may need to be replaced or 
modified. 

The capability unit is lle-1, dryland, and lle-4, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 4. 


PmC—Paka-Mariaville loams, 3 to 6 percent slopes. 
This map unit consists of deep and shallow, gently 
sloping and undulating, well drained soils on uplands. 
These soils formed in material that weathered from or 
was deposited over siltstone. The areas range from 5 to 
80 acres. 

This unit is 40 to 60 percent Paka soil and 20 to 40 
percent Mariaville soil. The Paka soil is on concave 
slopes, and the Mariaville soil is on convex slopes. In 
general, the Paka soil is in swales, and the Mariaville soil 
is on small ridges or hummocks. These soils are so 
intermingled or the areas of each are so small that it was 
not practical to separate them in mapping at the scale 
used. 

Typically, the surface layer of the Paka soil is dark 
grayish brown, very friable loam about 6 inches thick. 
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The subsurface layer is very dark grayish brown, friable 
loam about 2 inches thick. The subsoil is about 9 inches 
thick. It is grayish brown silty clay loam in the upper part 
and light brownish gray silt loam in the lower part; the 
Soil is firm when moist. The underlying material, at a 
depth of 17 inches, is white silty loam. Weathered 
siltstone is at a depth of about 40 inches; it is more 
consolidated with depth. In a few areas, the siltstone is 
at a depth of less than 40 inches. In some areas, the 
surface layer is silt loam or fine sandy loam. 

Typically, the surface layer of the Mariaville soil is dark 
grayish brown, friable silt loam about 6 inches thick. The 
layer below that is light gray, friable silt loam about 4 
inches thick. The underlying material is white, weathered 
siltstone that is more consolidated with depth. The soil is 
calcareous throughout. In areas where this soil is 
eroded, the plow layer extends into the original 
underlying material. In some areas, the surface layer is 
loam or sandy loam and is more than 6 inches thick. In 
places, the siltstone is at a depth of more than 20 
inches. 

Included in mapping and making up 5 to 20 percent of 
this unit are small areas of Anselmo, Holt, Manter, and 
Wewela soils. Anselmo and Manter soils are deep, loamy 
soils on the higher ridges. Holt soils are in the higher 
positions on the landscape; they have sandstone at a 
depth of 20 to 40 inches. Wewela soils are in the lower 
positions on the landscape; they have shale at a depth 
of 20 to 40 inches. 

Permeability is moderate above the siltstone and slow 
through the siltstone. The avaitable water capacity is 
high in the Paka soil and low in the Mariaville soil. Runoff 
on these soils is medium. The root zone is slightly 
restricted by siltstone in the Paka soil and severely 
restricted in the Mariaville soil. 

About 75 percent of the acreage has been cultivated; 
about half of this acreage is now used as permanent 
hayland and pasture. The rest of this map unit is native 
rangeland. These soils have fair potential for use as 
dryfarmed or sprinkler-irrigated cropland. They have poor 
potential for use as gravity-irrigated cropland. These soils 
have fair to poor potential for native or tame grasses. 
They have good to poor potential for trees and shrubs in 
windbreaks, fair potential for recreation uses, and good 
to fair potential for the development of habitat for 
rangeland or openland wildlife. These soils have fair 
potential for building site development and fair to poor 
potential for sanitary facilities. 

These soils have fair suitability for dryfarmed corn, 
alfalfa, sorghum, small grains, and tame grasses. Water 
erosion is a moderate hazard, and soil blowing is a slight 
hazard. Terraces and conservation tillage that leaves 
crop residue on the surface help to control erosion and 
conserve moisture. 

If these soils are irrigated, they are well suited to 
alfalfa and grasses; if erosion is controlled, they are also 
suited to corn and grain sorghum. A sprinkler irrigation 
system is the most suitable on these soils. If a gravity 
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system of irrigation is used, heavy grading will be 
necessary, and terraces or benches will be needed to 
achieve a uniform distribution of water and to control 
erosion. The same practices needed to control erosion in 
dryfarmed areas are needed on irrigated land. 

These soils are suited to use as rangeland or pasture. 
Using these soils as rangeland or pasture is effective in 
controlling water erosion and soil blowing. However, 
overgrazing the rangeland or using improper haying 
methods reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use, 
deferred grazing or haying, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil generally provides fair sites for trees in field 
windbreaks, farmstead and feedlot windbreaks, range or 
livestock windbreaks, and recreation or wildlife planting. 
Droughtiness and competition from weeds and grasses 
for moisture are the main limitations. The rate of survival 
and growth of moderately drought-resistant trees and 
shrubs is good. Water erosion is a hazard. Site 
preparation and timely cultivation are needed to insure 
the survival of seedlings. 

The moderate shrink-swell potential of these soils is a 
moderate limitation to use as sites for houses. The soil 
material abutting foundations and basement walls needs 
to be replaced with sandy material. If these soils are 
used as septic tank absorption fields, the length of the 
absorption lines needs to be increased because of the 
moderate permeability of the soil. The shallowness to 
bedrock of the Mariaville soil is a limitation to sewage 
lagoons; sewage lagoons should be constructed on soils 
that are deeper to bedrock. Local roads and streets 
need to be designed to prevent damage resulting from 
the low strength of the soil; the base material may need 
to be replaced or modified. 

The capability unit is Ille-1, dryland, and Ille-4, 
irrigated; the Paka soil is in the Silty range site and in 
windbreak suitability group 4; the Mariaville soil is in the 
Shallow Limy range site and in windbreak suitability 
group 10. 


PmF—Paka-Marlaville loams, 11 to 30 percent 
slopes. This map unit consists of deep and shallow 
moderately steep and steep, well drained soils on side 
slopes on uplands. These soils formed in material that 
weathered from siltstone. The areas range from 10 to 
several hundred acres. 

This unit is 35 to 50 percent Paka soil and 25 to 40 
percent Mariaville soil. The Paka soil is on the smoother 
slopes and on the lower part of slopes; the Mariaville soil 
is on the steeper and more convex slopes (fig. 12). 
These soils are so intermingled or the areas of each are 
so small that it was not practical to separate them in 
mapping at the scale used. 

Typically, the surface layer of the Paka soil is dark 
grayish brown, friable loam about 7 inches thick. The 
subsurface layer is grayish brown, friable silt loam about 
3 inches thick. The subsoil is grayish brown, firm silty 
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Figure 12.—An area of Paka-Mariaville loams, 11 to 30 percent slopes. These soils have fair to poor potential for use as rangeland. 


clay loam about 8 inches thick. The underlying material 
is light gray silt loam that grades to siltstone at a depth 
of more than 40 inches. In some areas, the surface layer 
is silt loam. 


Typically, the surface layer of the Mariaville soil is dark 
grayish brown, friable loam about 4 inches thick. The 
layer below that is brown, friable silt loam about 3 inches 
thick. The underlying material, to a depth of 16 inches, is 
light gray silt loam. It is underlain by siltstone. In some 
areas, the surface layer is more than 6 inches thick. In 
places, the surface is broken by catsteps. 


Included in mapping and making up 10 to 30 percent 
of this unit are small areas of Anselmo, Labu, Meadin, 
Reliance, and Tassel soils. Anselmo soils are on the 


smoother ridges and divides; they are coarser textured 
than the Paka and Mariaville soils. Labu soils have more 
clay than these soils; they are on the lower part of side 
slopes near the bottom of drainageways. Meadin soils 
are on the upper part of the slopes; they are shallow 
over sand and gravel. Reliance soils formed in loess and 
are on the smoother ridgetops. Tassel soils are shallow 
over sandstone; they are near the top of knolls and 
ridges. 


Permeability is moderate. The available water capacity 
is high in the Paka soil and low in the Mariaville soil. 
Runoff on these soils is rapid. 


In most areas, these soils are in native grass and are 
used as rangeland. There are a few trees along the 
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drainageways. In a few small areas, these soils were 
once cultivated but are now used as permanent 
grassland. These soils have very poor potential for 
cultivated crops. They have fair to poor potential for use 
as rangeland. These soils have very poor potential for 
trees and shrubs in windbreaks. They have fair to good 
potential for the development of habitat for rangeland 
wildlife and fair to poor potential for openland wildlife. 
These soils have poor potential for recreation uses, 
building site development, and sanitary facilities. 

These soils are not suited to cultivated crops because 
of the strongly sloping to steep slopes and the 
shallowness over siltstone of the Mariaville soil. 

These soils are best suited to use as rangeland. Water 
erosion is a hazard if the vegetation is destroyed or 
deteriorated. Because of the rapid runoff, these soils are 
droughty. Maintaining an adequate vegetative cover 
reduces runoff, thereby reducing erosion and improving 
the moisture-supplying capacity of the soil. Overgrazing 
the rangeland reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use, 
deferred grazing and a planned grazing system help to 
maintain or improve the condition of the rangeland and 
the soil. There are many potential sites for pond 
reservoirs on these soils. 

These soils generally are not suitable for windbreaks. 
In some areas, they can be used for recreational, 
wildlife, or forestation plantings of adapted trees or 
shrubs if the trees are planted by hand or by other 
special means. 

These soils are severely limited for use as sites for 
houses because of the steep slopes and moderate 
shrink-swell potential of the soils. These soils are too 
steep and too shallow over bedrock for use as septic 
tank absorption fields or for sewage lagoons. Sewage 
lagoons can be constructed on some of the deeper, less 
sloping soils on the foot slopes or on the broader 
ridgetops. The steep slopes are a severe limitation to the 
construction of local roads. 

The capability unit is Vle-1, dryland; the Paka soil is in 
the Silty range site, and the Mariaville soil is in the 
Shallow Limy range site; these soils are in windbreak 
suitability group 10. 


RaB—Ree loam, 1 to 3 percent slopes. This is a 
deep, very gently sloping, well drained soil in upland 
valleys and on terraces above deeply entrenched 
drainageways. The areas generally are elongated and 
range from 10 to 80 acres. 

Typically, the surface soil is dark grayish brown, friable 
loam about 13 inches thick. The subsoil is grayish brown, 
firm clay loam about 12 inches thick. The underlying 
material, to a depth of 54 inches, is light brownish gray, 
friable clay loam; below that, it is pale brown loamy 
sand. In some areas, the soil below a depth of 40 inches 
is fine sandy loam, loamy fine sand, loamy sand, or 
gravelly sand. In places, shale is below a depth of 4 feet. 
In some areas, the surface soil is silt loam or fine sandy 
loam. 
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Included in mapping are small areas of Jansen, Onita, 
and Wewela soils. Jansen soils are moderately deep 
over sand and gravel. Onita soils are in slight 
depressions and are moderately well drained. Wewela 
soils are moderately deep over shale. Jansen and 
Wewela soils are in positions on the landscape similar to 
those of the Ree soil. The included soils make up 15 to 
25 percent of.this map unit. 

Permeability is moderate, and runoff is medium. The 
available water capacity is high. The surface layer is 
slightly acid to neutral, and the subsoil is neutral to mildly 
alkaline. The organic matter content is moderate. The 
surface layer is friable and is easy to work within a fairly 
wide range in moisture content. 

In most areas, this soil is used for cultivated crops; in 
many areas, it is irrigated. This soil has good potential 
for the commonly grown cultivated crops, either 
dryfarmed or irrigated. It has fair potential for native or 
tame grasses. This soi! has good potential for trees and 
shrubs in windbreaks, for recreation uses, and for the 
development of habitat for openland or rangeland 
wildlife. It has fair potential for building site development 
and sanitary facilities. 

This soil is suited to dryfarmed corn, small grains, 
sorghum, and alfalfa and grasses for hay or pasture. If 
this soil is tilled, it is subject to soil blowing. Water 
erosion is a slight hazard. Conserving moisture and 
maintaining the organic matter content and fertility of the 
Soil are the main concerns of management. Terraces 
and conservation tillage that leaves crop residue on the 
surface help to control erosion and conserve moisture. 
Alternating row crops with small grains or legumes and 
grasses in the cropping system helps to maintain the 
organic matter content and fertility of the soil and helps 
to control soil blowing. 

If this soil is irrigated, it is suited to most of the crops 
commonly grown in the county. The main crops are corn 
and alfalfa. This soil is well suited to a sprinkler irrigation 
system. If a gravity irrigation system is used, some land 
leveling will generally be needed to achieve uniform 
distribution of water. The same practices needed to 
control erosion in dryfarmed areas are needed on 
irrigated land. 

This soil is well suited to use as rangeland. Using this 
soil as rangeland is effective in controlling erosion. 
However, overgrazing the rangeland reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing, and a 
planned grazing system help to maintain or improve the 
condition of the rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
windbreaks, range and livestock windbreaks, and 
recreation or wildlife plantings. Trees and shrubs that are 
moderately tolerant of droughtiness are suitable. Plant 
competition is the main limitation. 

This soil has moderate limitations to use as sites for 
houses and for septic tank absorption fields and sewage 
lagoons. Foundations and basement walls need to be 
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designed to withstand the shrinking and swelling of the 
soil. Replacing the abutting soil material with sandy 
material helps to prevent damage caused by shrinking 
and swelling. If this soil is used as septic tank absorption 
fields, the size of the absorption area needs to be 
increased because of the moderate permeability of the 
soil. Local roads and streets need to be designed to 
prevent damage resulting from the low strength of this 
soil; the base material may need to be replaced or 
modified. 

The capability unit is lle-1, dryland, and (іе-3, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 4. 


Rb—Ree loam, clayey substratum, 0 to 2 percent 
slopes. This is a deep, nearly level, well drained soil on 
high terraces and in upland valleys. The areas range 
from 5 to 60 acres. 

Typically, the surface soil is dark grayish brown, friable 
loam about 14 inches thick. The subsoil is about 17 
inches thick. It is dark grayish brown, friable loam in the 
upper part; grayish brown, firm heavy loam in the middle 
part; and brown, friable sandy clay loam in the lower 
part. The underlying material, to a depth of 40 inches, is 
grayish brown sandy clay loam; below that, it is mixed 
shale and clay that has lime and gypsum crystals. 
Bedded shale is at a depth of 54 inches. In some areas, 
the surface soil is fine sandy loam. In places, the bedded 
shale is at a depth of less than 40 inches. 

Included in mapping are small areas of Paka and 
Verdel soils. Paka soils are deep, silty soils that are in 
the same positions on the landscape as the Ree soil. 
Verdel soils are deep, clayey soils on upland toe slopes 
and in landscape positions similar to those of the Ree 
soil. The included soils make up 5 to 15 percent of this 
map unit. 

Permeability is moderate to a depth of 40 inches and 
Slow below that. The available water capacity is high. 
Runoff is slow. The shrink-swell potential is low in the 
surface soil, moderate in the subsoil, and high in the 
clayey underlying material. The organic matter content is 
moderate. This soil is easy to till because it has a loamy 
surface soil. It absorbs water readily but, because of the 
loamy subsoil and the clayey underlying material, it 
releases water slowly to plants. After a heavy rain, 
ponding is common in the depressions. 

About 75 percent of the acreage is used for cultivated 
crops. The rest is mainly native grassland. This soil has 
good potential for cultivated crops, either dryfarmed or 
irrigated. It has fair potential for native or tame grasses. 
This soil has good potential for trees and shrubs in 
windbreaks, for recreation use, and for the development 
of habitat for rangeland and openland wildlife. It has fair 
potential for building site development and sanitary 
facilities. 

This soil is suited to dryfarmed corn, small grains, 
sorghum, and alfalfa and grasses for hay or pasture. If 
this soil is tilled, it is subject to soil blowing. Water 
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erosion is a slight hazard. In areas where shale outcrops 
at the surface, cultivation is difficult. Tillage should be 
kept to a minimum. Leaving most of the crop residue on 
the surface and including legumes or a mixture of 
grasses and legumes in the cropping system help to 
maintain the organic matter content and fertility of the 
Soil and help to control soil blowing. 

Where this soil is irrigated, corn is the main crop. This 
Soil is also suited to alfalfa, sorghum, and tame grasses 
under an irrigation system. If this soil is irrigated, 
maintaining fertility and managing the irrigation water are 
the main management concerns. A border, furrow, or 
sprinkler irrigation system is suitable. The same practices 
needed to control erosion in dryfarmed areas are 
needed on irrigated land. 

This soil is well suited to use as rangeland. Using this 
Soil as rangeland is effective in controlling erosion. 
Overgrazing the rangeland reduces the vegetative cover 
and causes deterioration of the plant community. Proper 
range use, deferred grazing, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
windbreaks, range and livestock windbreaks, and 
recreation or wildlife plantings. Trees and shrubs that are 
moderately tolerant of droughtiness are suitable. Plant 
competition is the main limitation. 

This soil has moderate limitations to use as sites for 
houses and for septic tank absorption fields and sewage 
lagoons. Foundations and basement walls need to be 
designed to withstand the shrinking and swelling of the 
soil. Replacing the abutting soil material with material 
that has more sand helps to prevent damage caused by 
shrinking and swelling. If this soil is used as septic tank 
absorption fields, the size of the absorption area needs 
to be increased because of the moderate permeability of 
the soil. Local roads and streets need to be designed to 
prevent damage resulting from the low strength of the 
soil; the base material may need to be replaced or 
modified. 

The capability unit is lle-1, dryland, and lle-3, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 4. 


ReC—Reliance silt loam, 2 to 6 percent slopes 
This is a deep, gently sloping, well drained soil on 
tablelands. The areas are irregular in shape and range 
from 8 to 80 acres. 

Typically, the surface layer is dark grayish brown, firm 
Silt loam about 5 inches thick. The subsurface layer is 
very dark gray, firm silt loam about 6 inches thick. The 
Subsoil extends to a depth of 37 inches; it is brown, firm 
silty clay loam. The underlying material is brown silt 
loam; gravelly sand is at a depth of about 48 inches. In 
some areas where this soil is eroded, the plow layer 
extends into the subsoil, and the present surface layer is 
silty clay loam. In most areas, the soil is caicareous in 
the lower part of the subsoil or in the underlying material. 
In some areas, shale is at a depth of 40 to 60 inches. 
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Included in mapping are small areas of Anselmo, 
Jansen, Onita, and Ree soils. Anselmo, Jansen, and Ree 
soils have more sand than this Reliance soil. Jansen 
soils have sand and gravel at a depth of 20 to 40 inches. 
All these soils are in the same positions on the 
landscape as the Reliance soil. Onita soils are in swales; 
they are dark-colored to a depth of more than 20 inches. 
The included soils make up 5 to 10 percent of the map 
unit. 

Permeability is moderately slow, and runoff is medium. 
The available water capacity is high. The organic matter 
content is moderate. The surface layer is friable and is 
easy to till if the soil is not too dry or too wet. The 
shrink-swell potential is moderate to high in the subsoil. 

This soil is used mainly for cultivated crops. It has fair 
potential for use as dryfarmed or sprinkler-irrigated 
cropland. It has poor potential for crops if a gravity 
irrigation system is used. This soil has good potential for 
trees and shrubs in windbreaks and for the development 
of habitat for rangeland or openland wildlife. it has fair 
potential for native or tame grasses. This soil has poor 
potential for building site development, fair potential for 
sanitary facilities, and good to fair potential for recreation 
uses. 

This soil is suited to dryfarmed corn, small grains, 
sorghum, and alfalfa and grasses for hay or pasture. If 
this soil is used for row crops, water erosion and soil 
blowing are hazards. Erosion can be controlled through 
the use of terraces, contour farming, grassed waterways, 
and mulch tillage that leaves most of the crop residue on 
the surface. Fertility can be maintained by adding 
commercial fertilizer and barnyard manure; soil tests 
should be used to determine the amount of fertilizer to 
apply. 

If this soil is irrigated, it is well suited to alfalfa and 
grasses. If erosion is controlled, it is suited to corn and 
grain sorghum. A sprinkler irrigation system is suitable on 
this soil. Because of the slope, erosion resulting from 
rainfall water and surplus irrigation water is difficult to 
control. The rate of water application needs to be 
carefully controlled so as not to exceed the intake rate 
of the soil. A furrow and border irrigation system can be 
used on this soil if the land is leveled so that water 
erosion and runoff are kept to a minimum. Contour 
bench leveling is effective in controlling irrigation water. 
Runoff at the end of fields needs to be controlled or the 
water reused. Terraces, grassed waterways, and crop 
residue on the surface can contro! erosion. The fertility 
of the soil can be maintained or improved by adding 
barnyard manure and commercial fertilizer in accordance 
with soil tests. 

This soil is suited to use as pasture or rangeland. 
Water erosion can be reduced on rangeland by retaining 
part of the yearly growth of grass after the grazing 
season. 

This soil generally provides good sites for trees in 
windbreaks. The rate of survival and growth of adapted 
trees is good. Erosion, droughtiness, and competition 
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from weeds and grasses for moisture are the main 
limitations. Site preparation and timely cultivation are 
needed to insure seedling survival. 

This soil is severely limited for use as sites for houses 
mainly because of the high shrink-swell potential. 
Foundations and footings need to be designed to 
withstand the shrinking and swelling of the soil; tile 
drains can be installed, or the abutting soil material can 
be replaced with readily available sandy material. If this 
soil is used as septic tank absorption fields, the 
moderately slow permeability is a severe limitation, and 
the size of the absorption area needs to be larger than 
normal. This soil has slight limitations for sewage 
lagoons. It is poorly suited to local roads and streets 
because of its low strength and high shrink-swell 
potential; the base material may need to be replaced or 
modified. 

The capability unit is Ille-1, dryland, and Ille-3, 
irrigated; this soil is in the Silty range site; it is in 
windbreak suitability group 4. 


RoD—Ronson-Anselmo fine sandy loams, 6 to 9 
percent slopes. This map unit consists of deep to 
moderately deep, strongly sloping, well drained soils on 
the side slopes of drainageways that extend into the 
uplands. The areas generally are elongated and range 
from 10 to 200 acres. 

This map unit is 40 to 50 percent Ronson soil and 35 
to 45 percent Anselmo soil. The Ronson soil is on the 
upper part of side slopes and in convex positions; it is 
moderately deep over sandstone. The Anselmo soil is on 
the lower part of side slopes and in concave positions. 
These soils are so intermingled or the areas of each are 
so small that it was not practical to separate them in 
mapping at the scale used. 

Typically, the surface layer of the Ronson soil is dark 
gray, very friable fine sandy loam about 8 inches thick. 
The subsoil is grayish brown, friable fine sandy loam 
about 8 inches thick. The underlying material is light gray 
fine sandy loam. Soft, weathered sandstone is at a depth 
of 30 inches. In some areas, the surface layer is loamy 
fine sand. In places, the subsoil has a slight 
accumulation of clay. 

Typically, the surface soil of the Anselmo soil is dark 
grayish brown, very friable fine sandy loam about 12 
inches thick. The subsoil is brown, very friable fine sandy 
loam about 18 inches thick. The underlying material is 
grayish brown fine sandy loam. In some areas, there are 
free carbonates at a depth of 40 inches or more. 

included in mapping are small areas of a gravelly soil 
on ridgetops and small areas of Valentine and Tassel 
soils. Valentine soils are in the higher hummocky areas 
and have more sand than the Ronson and Anselmo 
soils. Tassel soils are on the higher ridges and are 
shallow over sandstone. These included soils make up 
less than 15 percent of this map unit. 

Permeability of the Ronson and Anselmo soils is 
moderately rapid. Runoff is medium. The organic matter 
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content is moderately low. The available water capacity 
is moderate to low. Tilth is good, and the soil is easy to 
till within a wide range in moisture content. 

About one-third of the acreage is used for cultivated 
crops. The rest is mainly rangeland. These soils have 
poor potential for the commonly grown cultivated crops. 
They have fair potential for use as rangeland. These 
soils have fair to good potential for trees and shrubs in 
windbreaks. They have good potential for recreation 
uses and for the development of habitat for openland 
and rangeland wildlife. These soils have fair potential for 
building site development and poor potential for sanitary 
facilities. 

These soils are poorly suited to dryfarmed corn. They 
have fair suitability for dryfarmed wheat, spring grains, 
and grasses and legumes for hay and pasture. If these 
soils are used for cultivated crops, soil blowing and 
water erosion are hazards. Terraces, minimum tillage, 
stubble mulching, stripcropping, and contour farming 
help to control soil blowing and water erosion and to 
conserve moisture. Returning crop residue to the soil 
helps to maintain or improve the organic matter content 
and fertility of the soil and to increase the rate of water 
intake. 

If these soils are sprinkler-irrigated, they have fair 
suitability for corn and for grasses and legumes for hay 
and pasture. If these soils are used for cultivated crops, 
soil blowing and water erosion are hazards. Minimum 
tillage and maintaining a cover crop on the soil help to 
reduce erosion. Returning crop residue to the soil and 
applying fertilizer or barnyard manure help to maintain 

ertility. 

Using these soils as rangeland is effective in 
controlling erosion. However, overgrazing the rangeland 
reduces the vegetative cover, reduces grass production, 
and causes deterioration of the plant community. Proper 
Stocking and a planned grazing system help to maintain 
the vigor of the grass. 

These soils are suited to trees in windbreaks. The 
limited rainfall and the hazards of water erosion and soil 
blowing are limitations to planting trees. Erosion can be 
reduced by planting trees on the contour and by using a 
cover crop between the rows of trees. The undesirable 
grasses and weeds need to be controlled. Site 
preparation, timely cultivation, and the use of selected 
herbicides increase the rate of survival and growth of 
trees. 

These soils are moderately limited for use as sites for 
houses and as septic tank absorption fields because of 
the moderate depth over sandstone, the hazard of 
seepage, and the steepness of slopes. These soils have 
fair potential for local roads and streets; the road base 
needs to be designed to reduce damage caused by frost 
action. 

The capability unit is IVe-3, dryland, and IVe-9, 
irrigated; these soils are in the Sandy range site; the 
Ronson soil is in windbreak suitability group 5, and the 
Anselmo soil is in windbreak suitability group 3. 
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RoF—Ronson-Anselmo fine sandy loams, 9 to 30 
percent slopes. This map unit consists of deep to 
moderately deep, moderately steep to steep, well 
drained soils on the side slopes of drainageways that 
extend into the uplands. The areas generally are 
elongated and range from 10 to 200 acres. 

This unit is 50 to 60 percent Ronson soil and 30 to 45 
percent Anselmo soil. The Ronson soil is on the upper 
part of side slopes and in convex positions; it is 
moderately deep over sandstone. The Anselmo soil is on 
the lower part of side slopes and in concave positions. 
These soils are so intermingled or the areas of each are 
so small that it was not practical to separate them in 
mapping at the scale used. 

Typically, the surface soil of the Ronson soil is dark 
grayish brown, very friable fine sandy loam about 11 
inches thick. The subsoil is gray and very pale brown, 
light loose fine sandy loam about 15 inches thick. The 
underlying material is white loamy sand that weathered 
from sandstone. Soft, weathered sandstone is at a depth 
of 30 inches or more. In some areas, the surface soil is 
loamy fine sand. In a few areas, the soil is calcareous at 
a depth of 18 inches. 

Typically, the surface soil of the Anselmo soil is very 
friable, grayish brown fine sandy loam about 12 inches 
thick. The subsoil is gray, very friable fine sandy loam 
about 10 inches thick. The underlying material is light 
olive gray loamy fine sand. In some places, soft 
sandstone is at a depth below 40 inches. In places, the 
surface soil is loamy fine sand. 

Included in mapping are small areas of a gravelly soil 
on ridgetops and small areas of Valentine and Tassel 
soils. Valentine soils are in hummocky areas and have 
more sand than the Ronson and Anselmo soils. Tassel 
soils are on ridges and the upper part of side slopes. 
They are shallow over sandstone. The included soils 
make up less than 15 percent of this map unit. 

Permeability of the Ronson and Anselmo soils is 
moderately rapid. Runoff is medium. The available water 
capacity is moderate to low. The organic matter content 
is moderately low. 

These soils are used mainly as rangeland. There are 
scattered trees in some areas. These soils have very 
poor potential for cultivated crops. They have fair 
potential for use as rangeland and for the development 
of habitat for openland wildlife. These soils have fair to 
very poor potential for shrubs and trees in windbreaks. 
They have good potential for the development of habitat 
for rangeland wildlife. These soils have poor potential for 
sanitary facilities, building site development, and 
recreation uses. 

These soils are poorly suited to cultivated crops mainly 
because of the moderately steep to steep slopes. 

Using these soils as rangeland is effective in 
controlling erosion. However, overgrazing the rangeland 
reduces the vegetative cover, reduces grass production, 
increases the hazard of erosion, and causes the invasion 
of undesirable weeds and woody plants. Proper stocking 
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and a planned grazing system help to maintain the vigor 
of the grass. 

These soils are poorly suited to trees in windbreaks. 
Because of the severe hazard of erosion, site 
preparation and cultivation are restricted, and these soils 
generally are suitable only for conifers. In most areas, 
these soils are not suitable for machine planting. 

These soils are moderately to severely limited for use 
as sites for houses and as septic tank absorption fields 
mainly because of the steepness of slopes. However, 
the land can be benched for small building sites, and 
septic tank absorption fields can be run on grade across 
the slope. If roads and streets are constructed on these 
soils, structures may be needed to prevent erosion of 
the road grade and side ditches. 

The capability unit is Vle-3, dryland; these soils are in 
the Sandy range site; they are in windbreak suitability 
group 10. 


RtB—Ronson-Tassel fine sandy loams, 0 to 3 
percent slopes. This map unit consists of moderately 
deep and shallow, nearly level to gently undulating, well 
drained soils on uplands. The areas range from 5 to 
more than 200 acres. 

This unit is 40 to 60 percent Ronson soil and from 30 
to 50 Tassel soil. The Ronson soil is in swales and on 
the higher undulations. The Tassel soil is on the lower 
undulations. These soils are so intermingled or the areas 
of each are so small that it was not practical to separate 
them in mapping at the scale used. 

Typically, the surface soil of the Ronson soil is very 
friable, grayish brown fine sandy loam about 13 inches 
thick. The layer below that is friable, light gray fine sandy 
loam about 5 inches thick. The underlying material is 
white loamy sand that has fragments of weathered 
sandstone. Consolidated sandstone is at a depth of 
about 25 inches. In some areas, the subsoil has an 
accumulation of clay. In other areas, the surface soil is 
loamy fine sand. There generally are intermittent stone 
lines in the transitional layer. 

Typically, the surface layer of the Tassel soil is very 
friable, dark grayish brown and grayish brown fine sandy 
loam about 7 inches thick. The underlying material is 
light grayish brown fine sandy loam that has fragments 
of sandstone; it is calcareous at a depth of about 13 
inches. Weakly cemented sandstone is at a depth of 
about 17 inches. In some areas, small stones are on the 
surface of the soil. In a few areas, the bedrock is harder, 
noncalcareous quartzite. 

Included in mapping and making up 10 to 15 percent 
of this unit are small areas of Valentine soils and areas 
of wetland or subirrigated soils. Valentine soils are on 
the higher hummocks. They are deep and sandy. The 
wetland or subirrigated soils are in depressions where 
the underlying sandstone is saturated with water. 

Permeability of the Ronson and Tasse! soils is 
moderately rapid. The available water capacity is low. 
Runoff is slow to medium. The root zone is restricted at 
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a depth of 16 to 30 inches by the sandstone; however, 
some roots can penetrate the deeper cracks in the 
sandstone. The soil is moderately alkaline throughout. 
The organic matter content is low. 

In most areas, these soils are used as native 
rangeland. A few areas of these soils are in sprinkler- 
irrigated cropland. These soils have poor potential for 
the commonly grown cultivated crops if the land is 
dryfarmed or if a gravity irrigation system is used. They 
have fair potential for cultivated crops if a sprinkler 
irrigation system is used. These soils have fair to poor 
potential for use as rangeland, poor potential for trees 
and shrubs in windbreaks, and fair potential for the 
development of habitat for openland or rangeland 
wildlife. They have good potential for most recreation 
uses, fair potential for building site development, and 
poor potential for sanitary facilities. 

These soils are poorly suited to dryfarmed cultivated 
crops. They can be used for grasses and alfalfa for hay 
or pasture. The main limitations to crops are the 
shallowness to bedrock and the low available water 
capacity. 

These soils also are poorly suited to cultivated crops if 
a sprinkler irrigation system is used. Because of the 
shallowness to bedrock and low available water capacity 
of the soil, the applications of irrigation water need to be 
frequent. Minimum tillage and a cover crop help to 
reduce erosion. Returning crop residue to the soil and 
applying fertilizer or barnyard manure help to maintain 
fertility. The high content of calcium carbonate and the 
moderate alkalinity of the soils will adversely affect some 
crops. 

Using these soils as rangeland is effective in 
controlling erosion. However, overgrazing the rangeland 
reduces the vegetative cover, reduces grass production, 
and increases the hazard of erosion. Proper stocking 
and a planned grazing system help to maintain the vigor 
of the grass. 

These soils are not well suited to windbreaks because 
of the shallowness to sandstone and the low available 
water capacity. Only conifers should be planted unless 
special care can be provided. Machine planting is 
hindered by the shallowness of the soil. In some areas, 
the soils are too shallow to support trees. 

These soils are poorly suited to use as septic tank 
absorption fields because of the shallowness to 
sandstone and the hazard of seepage. If a septic system 
needs to be installed, a site where the sandstone is at 
its maximum depth should be selected. These soils 
generally are not suitable for sewage lagoons. These 
soils are limited for use as sites for houses because of 
the difficulty of excavating for footings or basements. A 
suitable material will be needed for landscaping the 
building site. If roads and streets are constructed on 
these soils, cut and fill material will be needed for the 
road grade. In addition, the roadbanks and side ditches 
will require revegetation to prevent erosion. 

The capability unit is IVe-3, dryland, and IVe-14, 
irrigated; the Ronson soil is in the Sandy range site and 
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in windbreak suitability group 5; the Tassel soil is in the 
Shallow Limy range site and in windbreak suitability 
group 10. 


SaG—Sansarc silty clay, 20 to 40 percent slopes. 
This is a shallow, steep to very steep, well drained soil 
on uplands. It is on narrow ridges, sharp slope breaks, 
and the upper part of side slopes of some drainageways. 
The areas generally are irregular in shape and range 
from 10 to 80 acres. 

Typically, the surface layer is dark grayish brown, 
friable silty clay about 4 inches thick. The underlying 
material is calcareous; it is grayish brown and light 
brownish gray clay. Light gray bedded shale is at a depth 
of 14 inches. In some areas, the shale is exposed at the 
surface. 

Included in mapping are small areas of Labu and 
Schamber soils and areas of stony soils. These included 
Soils make up 5 to 20 percent of this map unit. Labu 
soils are less sloping than the Sansarc soil and are more 
than 20 inches deep to bedded shale. Schamber soils 
formed in calcareous gravel and chert that mantle the 
shale; they are on ridgetops and blufflike side slopes. 
The stony soils are in a few small areas on ridges and 
side slopes; the stone fragments are sandstone, 
quartzite, or mudstone and range in size from coarse 
chert to boulders. 

Permeability is slow. Runoff is very rapid, and the 
available water capacity is very low. The shrink-swell 
potential is high. The soil is mildly alkaline or moderately 
alkaline throughout. The root zone generally is restricted 
by the bedded shale; some roots can penetrate the 
shale. 

In most areas, this soil is in native grass and is used 
for grazing. This soil has very poor potential for 
cultivated crops. It has poor potential for use as 
rangeland, for the development of wildlife habitat, for 
building site development, for recreation uses, and for 
sanitary facilities. This soil has very poor potential for 
trees in windbreaks. 

This soil is not suited to cultivated crops because it is 
Steep to very steep and is shallow over bedrock. 

This soil is best suited to use as rangeland. Water 
erosion is a hazard if the vegetation is destroyed or 
deteriorated. This soi! is droughty because it has a very 
low available water capacity and very rapid runoff. 
Maintaining an adequate vegetative cover reduces 
runoff, thereby reducing erosion and improving the 
moisture-supplying capacity of the soil. Overgrazing the 
rangeland reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use, 
deferred grazing, and a planned grazing system help to 
maintain or improve the condition of the rangeland and 
the soil. There are many potential sites for pond 
reservoirs on this soil. 

This soil generally is not suited to windbreaks. In some 
areas, it can be used for recreational, wildlife, or 
forestation plantings of adapted trees or shrubs if the 
trees are planted by hand or by other special means. 
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This soil is severely limited for use as sites for houses 
mainly because of the steep slopes and the high shrink- 
swell potential. These soils are not suitable for use as 
septic tank absorption fields or for sewage lagoons 
because of the steep slopes and the shallowness to 
bedrock. Sewage lagoons generally can be constructed 
on some of the deeper, less sloping soils on foot slopes 
or on the broader ridgetops. The steep slopes are a 
severe limitation to use as sites for local roads. 

The capability unit is Vilw-4; this soil is in the Shallow 
Clay range site; it is in windbreak suitability group 10. 


ScF—Schamber gravelly sandy loam, 11 to 30 
percent slopes. This is a steep soil that is shallow over 
chert and gravel. It is on ridgetops and in blufflike areas 
along drainageways. The areas are elongated or oval 
and range from 5 to 25 acres. 

Typically, the surface layer is dark grayish brown, very 
friable gravelly sandy loam about 4 inches thick. The 
underlying material, to a depth of 18 inches, is grayish 
brown, very gravelly sandy loam; below that, it is very 
pale brown, very gravelly loamy sand. 

Included in mapping are areas of Labu and Sansarc 
soils. These soils make up 15 to 20 percent of this map 
unit. Labu and Sansarc soils formed in weathered shale; 
they are on the lower part of slopes. Labu soils have 
bedded shale at a depth of 20 to 40 inches. Sansarc 
soils have bedded shale within a depth of 20 inches. 

Permeability is rapid, and the available water capacity 
is very low. The organic matter content is low. Runoff is 
rapid. The soil is moderately alkaline throughout. 

This soil is mainly in native grass and is used for 
grazing. It has very poor potential for cultivated crops 
and for trees and shrubs in windbreaks. It has poor 
potential for use as rangeland, for the development of 
habitat for wildlife, for building site development, for 
recreation uses, and for sanitary facilities. 

This soil is best suited to use as rangeland. 
Droughtiness is the main limitation to this use. This soil 
is droughty because it has low available water capacity 
and rapid permeability. Grass production is limited by the 
low fertility and low available water capacity of this soil. 
The number of livestock needs to be reduced in years of 
low rainfall to protect the vegetative cover and prevent 
deterioration of the plant community; unless this step is 
taken, the taller, more desirable grasses will be replaced 
by less productive short grasses and weeds. Stocking at 
the proper rate, uniformly distributing livestock by placing 
salt or by cross fencing, and using a planned grazing 
system help to keep the rangeland and the soil in good 
condition. 

This soil is not suited to cultivated crops because of 
the steep slopes and the shallowness over gravel. 

This soil generally is not suited to windbreaks because 
of the restricted root zone and low available water 
capacity. In addition, water erosion is a hazard on the 
steeper slopes. In some areas, this soil can be used for 
eastern redcedar and ponderosa pine in shelterbelts. 
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The trees need to be planted by hand. The rate of 
survival is low and growth very slow in the first few 
years. 

This soil is severely limited for building site 
development and for use as septic tank filter fields 
because of the steepness of slopes. It is not suitable for 
sewage lagoons because of seepage. In some areas, 
contamination of underground water is a hazard if this 
soil is used as a septic tank absorption field. 

The capability unit is Vis-4; this soil is in the Shallow to 
Gravel range site; it is in windbreak suitability group 10. 


SmF—Simeon-Manter-Ronson complex, 6 to 17 
percent slopes. This map unit consists of strongly 
sloping and moderately steep, well drained to 
excessively drained soils on upland side slopes. The 
Simeon soil has coarse sand within a depth of 20 
inches, the Manter soil is deep, and the Ronson soil is 
moderately deep over weathered sandstone. In most 
areas, the landscape is dissected by a series of shallow 
drainageways and low ridges. The areas of this map unit 
range from 10 to several hundred acres. 

This complex is 30 to 45 percent Simeon soil, 25 to 35 
percent Manter soil, and 15 to 20 percent Ronson soil. 
The Simeon soil is on the upper part of side slopes. The 
Manter soil is on the smoother and lower part of side 
slopes. The Ronson soil is on side slopes just below the 
Simeon soil in areas where the weathered sandstone is 
near the surface. These soils are so intermingled or the 
areas of each are so small that it was not practical to 
separate them in mapping at the scale used. 

Typically, the surface layer of the Simeon soil is dark 
grayish brown, very friable loamy fine sand about 5 
inches thick. The layer below that is grayish brown, very 
friable loamy fine sand about 7 inches thick. The 
underlying material is light gray sand that is 1 to 2 
percent gravel. In places, the underlying material is 
loamy sand or fine sand. In some areas, the surface 
layer is more than 10 inches thick. 

Typically, the surface layer of the Manter soil is grayish 
brown, loose loamy fine sand about 6 inches thick. The 
subsurface layer is dark grayish brown, very friable fine 
sandy loam about 5 inches thick. The subsoil extends to 
a depth of about 26 inches. It is grayish brown and pale 
olive fine sandy loam. The underlying material is pale 
yellow fine sandy loam. Noncalcareous sandstone is at a 
depth of 41 inches. In places, the surface layer is fine 
sandy loam. In some areas, the subsoil is sandy clay 
loam or loam. 

Typically, the surface layer of the Ronson soil is dark 
grayish brown, very friable loamy fine sand about 5 
inches thick. The layer below that is grayish brown, loose 
fine sand about 7 inches thick. The underlying material is 
light grayish brown fine sand. A buried surface layer of 
grayish brown fine sandy loam is at a depth of 21 
inches. Weathered sandstone that crushes to loamy 
sand is at a depth of 35 inches. In some areas, the 
sandstone is closer to the surface. In other areas, the 
soil above the sandstone is loamy fine sand. 
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Included in mapping and making up 15 to 20 percent 
of this unit are small areas of Holt, Ipage, Jansen, 
Meadin, and O'Neill soils. Holt soils have sandstone at a 
depth of less than 40 inches and have more clay in the 
subsoil; they are in the same landscape positions as the 
Ronson soil. Ipage soils are in low areas and are 
moderately well drained. Jansen and O'Neill soils are 
moderately deep over sand and gravel and are in the 
same landscape positions as the Manter and Simeon 
soils. Jansen soils have more silt and clay in the subsoil 
than the Manter soil. Meadin soils are shallow over 
gravel; they are on the upper part of side slopes or on 
ridgetops. 

Permeability is rapid in the Simeon soil. It is 
moderately rapid in the Ronson and Manter soils. Water 
is often perched above the heavy subsoil and the 
sandstone. The available water capacity is low in the 
Manter and Ronson soils and very low in the Simeon 
soil. Runoff on these soils is slow. The organic matter 
content is moderately low to low. 

In most areas, these soils are used as native 
rangeland. In a few small areas, they are used as 
sprinkler-irrigated cropland and for windbreaks. These 
soils have very poor potential for dryfarmed cultivated 
crops. They have poor potential for cultivated crops if an 
irrigation system is used. These soils have fair to poor 
potential for use as rangeland, fair to very poor potential 
for trees and shrubs in windbreaks, and fair to good 
potential for the development of habitat for openland 
and rangeland wildlife. They have fair potential for 
building site development and recreation uses. These 
soils have poor potential for sanitary facilities. 

These soils generally are not suited to use as 
dryfarmed cropland. Where these soils are now or have 
at one time been cultivated, rangeland can be 
reestablished by planting warm-season native grasses. 
To establish the rangeland grasses, seedbed 
preparation, cover crops, adapted seeds, and weed 
control are needed. 

These soils are poorly suited to use as irrigated 
cropland because of the strongly sloping to moderately 
steep slopes. The runoff of excess irrigation water or 
rainwater can cause severe erosion. Erosion on these 
soils can be reduced by growing close-sown crops such 
as alfalfa and grass and by restricting cultivation to areas 
where the slopes are less than 10 percent. 

These soils are best suited to use as rangeland. 
Droughtiness and the severe hazards of soil blowing and 
water erosion are limitations. Establishing grass on these 
soils is effective in controlling soil blowing and water 
erosion. However, overgrazing the rangeland reduces 
the vegetative cover, causes deterioration of the plant 
community, and results in severe gully erosion on the 
steep slopes. Proper range use, deferred grazing, and a 
planned grazing system help to maintain or improve the 
condition of the rangeland and the soil. 

These soils generally are too droughty, too sandy, and 
too steep for trees in windbreaks. In some areas, they 
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can be used for recreational, wildlife, or forestation 
plantings of adapted species. 

These soils are moderately limited for building site 
development because of the steepness of slopes. 
Excavations or fill material will be needed to provide a 
suitable site for houses that do not have a basement. 
Houses that have a basement can be designed to 
complement the slope, or the slope can be modified by 
grading. If local roads and streets are constructed, cuts 
and fills or a design that complements the slope may be 
needed. These soils are severely limited for shallow 
excavations because the walls of excavations tend to 
cave in or slough; cutbanks should be sloped to stabilize 
the excavations. Septic tank absorption fields should not 
be installed on slopes of more than 15 percent; on the 
lower part of slopes, drain trenches can be installed on 
the contour to insure that effluent is dispersed 
throughout the absorption field. If an absorption field is 
installed in an unsuitable location, the local ground water 
can be contaminated by seepage. These soils are 
severely limited for sewage lagoons because of seepage 
and the steepness of slopes. They are severely limited 
for recreation uses because of the steep slopes and the 
sandiness of the soils. 

The capability unit is Vle-5, dryland, and IVe-9, 
irrigated; the Simeon soil is in the Shallow to Gravel 
range site and in windbreak suitability group 10; the 
Manter soil is in the Sandy range site and in windbreak 
suitability group 3; the Ronson soil is in the Sandy range 
site and in windbreak suitability group 5. 


SvF2—Simeon-Valentine fine sands, 6 to 17 
percent slopes, eroded. This map unit consists of 
deep, strongly sloping and moderately steep, excessively 
drained soils on upland side slopes and along terrace 
breaks. Eroded gullies draining runoff from the higher 
elevations dissect many areas of the landscape; they are 
5 to 20 feet deep and 15 to 50 feet wide. The areas of 
this unit range from 10 to 100 acres. 

This map unit is 40 to 50 percent Simeon soil and 35 
to 50 percent Valentine soil. The Simeon soil is along 
ridges and on the upper part of side slopes. The 
Valentine soil is on the lower part of slopes or adjacent 
to small drainageways. These soils are so intermingled 
or the areas of each are so small that it was not 
practical to separate them in mapping at the scale used. 

Typically, the surface layer of the Simeon soil is 
grayish brown, loose fine sand about 8 inches thick. The 
next layer is pale brown, loose sand about 10 inches 
thick. The underlying material is very pale brown sand. In 
places, layers of gravel and of fine sand are in the 
underlying material. There are a few light yellowish 
brown mottles below a depth of 40 inches. 

Typically, the surface layer of the Valentine soil is 
grayish brown, loose fine sand about 7 inches thick. The 
next layer is dark brown, loose fine sand about 11 inches 
thick. The underlying material is light gray fine sand. In 
places, sandstone or shale is at a depth below 40 
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inches. In a few areas, the surface layer is loamy sand 
or loamy fine sand. 

Included in mapping and making up 5 to 20 percent of 
this map unit are small areas of Meadin, O'Neill, and 
Wewela soils. Meadin soils have more grave! than the 
Simeon and Valentine soils. O'Neill soils are moderately 
deep over sand and gravel, and Wewela soils are 
moderately deep over shale. Meadin and O'Neill soils 
are on the upper part of slope breaks, and Wewela soils 
are near the bottom of drainageways. 

Permeability of the Simeon and Valentine soils is rapid. 
The available water capacity is low. The organic matter 
content is low. Runoff is slow to very slow. The soils are 
mildly acid to neutral in the upper part. In the Simeon 
soil, the root zone is somewhat restricted by sand and 
coarse sand. 

In most areas, these soils are in native grass and are 
used as rangeland. They have very poor potential for 
cultivated crops. These soils have fair to poor potential 
for use as rangeland. They have fair to very poor 
potential for trees and shrubs in windbreaks and fair 
potential for the development of habitat for rangeland 
wildlife. These soils have fair potential for building site 
development and poor potential for sanitary facilities and 
recreation uses. 

These soils are not suited to cultivation because of the 
coarse texture of the soils and the strongly sloping to 
moderately steep slopes. If the native grass cover on 
these soils is removed, soil blowing and water erosion 
will be severe hazards. 

These soils are best suited to use as rangeland. 
Droughtiness and the severe hazards of soil blowing and 
water erosion are limitations. Maintaining the grass on 
these soils is effective in controlling soil blowing and 
water erosion. However, overgrazing the rangeland 
reduces the vegetative cover, causes deterioration of the 
plant community, and results in severe gully erosion on 
the steep slopes. Proper range use, deferred grazing, 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

These soils generally are too droughty, too sandy, and 
too steep for trees in windbreaks. In some areas, they 
can be used for recreational, wildlife, or forestation 
plantings of adapted species if the trees are planted by 
hand. 

These soils are moderately limited for building site 
development because of the steepness of slopes. 
Excavations or fill material will be needed to provide a 
suitable site for houses that do not have a basement. 
Houses that have a basement can be designed to 
complement the slope, or the slope can be modified by 
grading. If local roads and streets are constructed, cuts 
and fills or a design that complements the slope may be 
needed. These soils are severely limited for shallow 
excavations because the walls of excavations tend to 
cave in or slough; cutbanks should be sloped to stabilize 
the excavations. Septic tank absorption fields should not 
be installed on slopes of more than 15 percent; on the 
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lower part of slopes, drain trenches can be installed on 
the contour to insure that effluent is dispersed 
throughout the absorption field. If an absorption field is 
installed in an unsuitable location, the local ground water 
can be contaminated by seepage. These soils are 
severely limited for sewage lagoons because of seepage 
and the steepness of slopes. They are severely limited 
for recreation uses because of the steep slopes and the 
sandiness of the soils. 

The capability unit is Vis-4, dryland; the Simeon soil is 
in the Shallow to Gravel range site and in windbreak 
suitability group 10; the Valentine soil is in the Sands 
range site and in windbreak suitability group 7. 


SwB—Simeon-Valentine loamy sands, 0 to 3 
percent slopes. This map unit conists of deep, nearly 
level and gently undulating, excessively drained soils on 
stream terraces and uplands. The areas range from 10 
to 200 acres. 

This unit is 50 to 75 percent Simeon soil and 20 to 40 
percent Valentine soil. The Simeon soil is in nearly level 
positions or in swales between low hummocks. The 
Valentine soil is on hummocks. These soils are so 
intermingled or the areas of each are so small that it was 
not practical to separate them in mapping at the scale 
used. 

Typically, the surface layer of the Simeon soil is 
grayish brown, very friable loamy sand about 5 inches 
thick. The next layer is light brownish gray, very friable 
loamy sand about 13 inches thick. The underlying 
material is very pale brown coarse sand in the upper part 
and light gray sand in the lower part. In places, a thin 
layer of loamy material underlain by thin layers of gravel 
is in the underlying material. In a few areas there are 
mottles below a depth of 40 inches. 

Typically, the surface layer of the Valentine soil is 
grayish brown, loose loamy sand about 6 inches thick. 
The next layer is brown, loose fine sand about 8 inches 
thick. The underlying material is pale brown fine sand. In 
many areas the dark surface layer is more than 10 
inches thick. 

Included in mapping and making up 5 to 20 percent of 
this map unit are small areas of Ipage, Meadin, and 
O'Neill soils. Ipage soils are in the lower areas and have 
mottles within a depth of 40 inches. Meadin soils are in 
similar or slightly higher positions on the landscape and 
are shallow over gravel. O'Neill soils are in the same 
landscape positions as the Simeon soil; they are 
moderately deep over sand and gravel. 

Permeability of the Simeon and Valentine soils is rapid. 
The available water capacity is low. The organic matter 
content is low. Runoff is very slow. The soils are mildly 
acid to neutral in the upper part. In the Simeon soil, the 
root zone is somewhat restricted by sand. 

In most areas, these soils are in native grass and are 
used as rangeland. They have been cultivated only in a 
few small areas. These soils have very poor potential for 
dryfarmed cultivated crops. They have poor potential for 
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cultivated crops if a gravity or sprinkler system of 
irrigation is used. These soils have fair to poor potential 
for use as rangeland. They have fair to very poor 
potential for trees and shrubs in windbreaks and fair 
potential for the development of habitat for rangeland 
wildlife. These soils have good potential for building site 
development. They have poor potential for sanitary 
facilities and recreation uses. 

These soils generally are not suited to dryfarmed 
cultivated crops. Where these soils are now cultivated or 
where the vegetation has deteriorated to weeds and 
annual grasses, rangeland can be established by 
planting warm-season native grasses. To establish the 
rangeland grasses, seedbed preparation, a cover crop, 
adapted seeds, and weed control are needed. 

If these soils are irrigated, tame grasses, small grains, 
and alfalfa are the most suitable crops. If good 
management practices are used, corn and sorghum also 
can be grown. Soil blowing is a hazard. A sprinkler 
system of irrigation, for example, the center-pivot 
system, is the most suitable on these soils. The soil 
requires frequent applications of water. Maintaining a 
cover of crop residue on the surface, keeping tillage to a 
minimum, and applying fertilizer help to control soil 
blowing and maintain fertility. 

These soils are best suited to use as rangeland. 
Maintaining a cover of grass on these soils is effective in 
controlling soil blowing. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates small 
blowouts. Proper range use, deferred grazing or haying, 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. The 
small blowouts on these soils can be converted to 
rangeland by shaping and fencing to exclude livestock 
and by mulching and reseeding. 

These soils generally are too droughty and too sandy 
for trees in windbreaks. Some plantings can be made in 
areas where the Valentine soil is the dominant soil. In 
some areas, these soils can be used for recreational, 
wildlife, or forestation plantings of drought-tolerant trees 
and shrubs if special methods of planting are used. 

These soils provide good sites for houses, roads and 
streets, and septic tank absorption fields. They are 
limited for shallow excavations because the walls of 
excavations tend to cave in; cutbanks need to be sloped 
to stabilize the excavations. These soils are severely 
limited for sewage lagoons because of seepage, which 
can cause contamination of ground water; however, the 
bottom of sewage lagoons can be sealed with 
impervious material to prevent seepage. The sandiness 
of these soils is a moderate limitation to most recreation 
uses. 

The capability unit is Vis-4, dryland, and IVs-14, 
irrigated; the Simeon soil is in the Shallow to Gravel 
range site and in windbreak suitability group 10; the 
Valentine soil is in the Sands range site and in 
windbreak suitability group 7. 
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TaF—Tassel loamy fine sand, 3 to 30 percent 
slopes. This is a shallow, well drained soil on slope 
breaks, narrow ridgetops, and side slopes on uplands. 
The areas range from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown, very 
friable loamy fine sand about 5 inches thick. The 
subsurface layer is grayish brown, very friable fine sandy 
loam about 4 inches thick. The underlying materia! is 
light gray loamy sand that grades to white sandstone at 
a depth of about 13 inches. In some areas, the 
sandstone is at a depth of 20 to 30 inches. In places, 
the surface layer is loam or fine sandy loam. 

Included in mapping are small areas of Valentine soils 
and small areas of sandstone outcrops. Valentine soils 
are deep, sandy soils on hummocks. Sandstone 
outcrops on the steep slope breaks and eroded ridges. 
Inclusions make up 10 to 20 percent of this map unit. 

Permeability is rapid. The available water capacity is 
low. The organic matter content is low. Runoff is medium 
to rapid. In areas of sandstone outcrops, runoff is very 
rapid, and the root zone is restricted. Some roots 
penetrate the fissures and cracks in the sandstone and 
the pockets of deep sand. 

This soil is mainly in native grass and is used for 
grazing. It has very poor potential for cultivated crops. 
This soil has poor potential for use as rangeland. It also 
has poor potential for building site development, 
recreation uses, sanitary facilities, and the development 
of habitat for wildlife. This soil has very poor potential for 
trees and shrubs in windbreaks. 

This soil is not suited to cultivated crops because it is 
shallow over sandstone and is strongly sloping to steep. 

This soil is best suited to use as rangeland. Water 
erosion is a hazard if the vegetation is destroyed or has 
deteriorated. Because of the rapid runoff, this soil is 
droughty. Maintaining an adequate vegetative cover 
reduces runoff, thereby reducing erosion and improving 
the moisture-supplying capacity of the soil. Overgrazing 
the rangeland reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use, 
deferred grazing, and a planned grazing system help to 
maintain or improve the condition of the rangeland and 
the soil. 

This soil generally is not suited to windbreaks. In some 
areas, it can be used for recreational, wildlife, or 
forestation planting of adapted trees and shrubs that are 
planted by hand or by other special means. 

This soil is severely limited for use as sites for houses 
mainly because of the steep slopes and shallowness 
over sandstone. The steep slopes and shallowness over 
bedrock also are limitations to the use of this soil for 
septic tank absorption fields and sewage lagoons. 
Suitable sites for sewage lagoons generally can be 
constructed on some of the deeper, less sloping soils on 
foot slopes or on the broader ridgetops. The steep 
slopes are a severe limitation to local roads. 

The capability unit is Vls-4, dryland; this soil is in the 
Shallow Limy range site; it is in windbreak suitability 
group 10. 
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TdE--Tassel-Duda complex, 3 to 15 percent 
slopes. This map unit consists of shallow and 
moderately deep, gently sloping and moderately steep, 
well drained soils on uplands. The areas range from 5 to 
200 acres. 

This map unit is 50 to 70 percent Tassel soil and 15 to 
30 percent Duda soil. The Tassel soil is on the upper 
part of slopes and on ridges. The Duda soil is on the 
lower part of slopes and in swales. These soils are so 
intermingled or the areas of each are so small that it was 
not practical to separate them in mapping at the scale 
used. 

Typically, the surface layer of the Tassel soil is 
calcareous, grayish brown, very friable fine sandy loam 
that has some small chips of sandstone; it is about 4 
inches thick. The next layer is white and light brownish 
gray, friable fine sandy loam that has small chips of 
sandstone; it is about 7 inches thick. Calcareous 
sandstone is at a depth of about 11 inches. In places, 
the surface layer is loam, sandy loam, or loamy fine 
sand. 

Typically, the surface layer of the Duda soil is dark 
grayish brown, very friable loamy fine sand about 6 
inches thick. The next layer is grayish brown, very friable 
loamy fine sand about 6 inches thick. The underlying 
material is pale olive and light gray fine sand. 
Consolidated sandstone is at a depth of 39 inches. The 
underlying material is calcareous. In some areas, the 
surface layer is fine sandy loam or fine sand. In places, 
the subsoil has accumulations of clay. 

Included in mapping are small areas of Anselmo, 
Dunday, Manter, and Valentine soils. Anselmo and 
Manter soils are deep and loamy. Dunday and Valentine 
are deep and sandy. Anselmo, Manter, and Dunday soils 
are between the Duda and Tassel soils on the 
landscape. Valentine soils are on hummocks or small 
dunes. The included soils make up 15 to 25 percent of 
this map unit. 

Permeability in the Tassel and Duda soils is 
moderately rapid. Runoff is medium to rapid. The 
available water capacity and the organic matter content 
are low. The root zone generally is restricted to a depth 
of less than 30 inches. 

These soils are used mainly as native rangeland. In a 
few small areas, they are used for alfalfa or tame 
grasses. In some small areas, these soils are in 
association with deeper soils that are used as irrigated 
cropland. These soils have very poor potential for 
cultivated crops. They have fair to poor potential for use 
as rangeland. These soils have fair to very poor potential 
for trees and shrubs in windbreaks. They have poor to 
fair potential for building site development, recreation 
uses, sanitary facilities, and the development of habitat 
for wildlife. 

These soils generally are not suited to cultivated crops 
because of the steepness of slopes and the shallowness 
of the soils. Cultivation of these soils results in severe 
water erosion and soil blowing. 
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These soils are best suited to use as rangeland. The 
main limitations are droughtiness and the hazard of 
erosion. Maintaining an adequate cover of vegetation 
and ground mulch helps to reduce erosion and conserve 
moisture. Overgrazing the rangeland reduces the 
vegetative cover and causes deterioration of the plant 
community; the taller, more desirable grasses are 
replaced by less productive short grasses. Livestock 
tend to undergraze the grass in the rough, steep areas 
of these soils and to overgraze the grass in the 
smoother areas. Although overgrazing the steep areas 
would cause very severe erosion, these areas generally 
could be more intensively grazed. This is especially true 
for the areas farthest from the drinking water. Cross 
fencing, salting, or imponding livestock water will force 
the livestock into these steep areas, thus helping to 
distribute grazing and improving overall productivity. In 
addition, proper stocking, deferred grazing, and a 
planned grazing system help to keep the rangeland and 
the soil in good condition. 

Windbreaks generally are difficult to establish on these 
soils because of droughtiness. In addition, the 
shallowness of the soils prevents the use of machinery 
in planting trees and in cultivating. Where the Duda soil 
is extensive in this unit, a few trees and shrubs can be 
planted if care is taken to protect the seedlings. Only 
trees and shrubs that can tolerate the sandy, somewhat 
droughty condition of these soils should be planted. 
Droughtiness and the hazard of soil blowing are the main 
hazards to seedling establishment. Soil blowing can be 
controlled by maintaining a strip of sod or other 
vegetation between the rows of trees. 

These soils are moderately limited for use as sites for 
houses because of the steep slopes and shallowness 
over sandstone. The steep slopes and shallowness over 
bedrock also are limitations to septic tank absorption 
fields and sewage lagoons. Sewage lagoons generally 
can be constructed on some of the deeper, less sloping 
soils on foot slopes or on the broader ridgetops. The 
steepness of slopes is a severe limitation to local roads. 

The capability unit is Vis-4; the Tassel! soil is in the 
Shallow Limy range site and in windbreak suitability 
group 10; the Duda soil is in the Sandy range site and in 
windbreak suitability group 7. 


TrG--Tassel-Ronson-Duda complex, 15 to 70 
percent slopes. This map unit consists of shallow and 
moderately deep, steep and very steep, well drained 
soils on bluffs and breaks of side slopes along streams 
and drainageways that extend into the uplands. In most 
areas, the landscape is dissected by deep drainageways. 
The areas of this unit range from 20 to several hundred 
acres. 

The unit is 25 to 40 percent Tassel soil, 20 to 30 
percent Ronson soil, and 15 to 30 percent Duda soil. 
The Tassel soil is near the upper part of slope breaks 
and on the steeper and more convex slopes. The Duda 
and Ronson soils are on the smoother, more concave 
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slopes and on the lower part of slopes. These soils are 
so intermingled or the areas of each are so small that it 
was not practical to separate them in mapping at the 
scale used. 

Typically, the surface layer of the Tassel soil is dark 
grayish brown, very friable loamy fine sand about 4 
inches thick. The next layer is light gray, very friable fine 
sand about 8 inches thick. The underlying material 
consists of light gray sand and fragments of sandstone. 
Consolidated sandstone is at a depth of about 18 
inches. In some areas, the surface layer is fine sandy 
loam or fine sand. In other areas, sandstone is exposed 
at the surface. 

Typically, the surface layer of the Ronson soil is dark 
grayish brown, very friable fine sandy loam about 4 
inches thick. The subsurface layer is grayish brown, very 
friable fine sandy loam about 5 inches thick. The next 
layer is light gray, very friable fine sandy loam about 14 
inches thick. The underlying material is very pale brown 
fine sandy loam. White consolidated sandstone is at a 
depth of about 35 inches. 

Typically, the surface layer of the Duda soil is grayish 
brown, very friable sandy loam about 6 inches thick. The 
next layer is brown, very friable sandy loam about 8 
inches thick. The underlying material is pale brown fine 
sand. Weakly cemented sandstone is at a depth of 
about 36 inches. The sandstone generally is calcareous, 
but the sand in the cracks is noncalcareous. In some 
areas, the surface layer is loamy fine sand or fine sand. 
In some places, the sandstone is below a depth of 40 
inches. 

Included in mapping and making up 20 to 35 percent 
of this map unit are small areas of Anselmo, Inavale, 
Keota, Mariaville, and Valentine soils. Anselmo, Inavale, 
and Valentine soils are deep. Keota soils are moderately 
deep over siltstone and Mariaville soils are shallow over 
siltstone. Anselmo soils are on smooth, concave ridges. 
Inavale soils are along drainageways. Keota soils are on 
the lower part of toe slopes. Mariaville soils are along 
sharp slope breaks just above the deeper drainageways. 
Valentine soils are in areas where sand has been blown 
onto the upper part of slopes. 

Permeability is rapid in the Tassel soil and moderately 
rapid in the Ronson and Duda soils. The available water 
capacity of these soils is low. Runoff is slow to rapid. 
The root zone is restricted by the sandstone; however, 
tree roots can penetrate cracks in the sandstone. 

These soils are in native vegetation of grass and trees. 
The trees are mainly pines. On some slopes, the stand 
of trees is thick enough to shade out the grass. There 
are broad-leaved trees along most drainageways. These 
Soils have very poor potential for cultivated crops. They 
have fair to poor potential for use as rangeland, for the 
production of native pines as wood crops, and for the 
development of habitat for wildlife. These soils have very 
poor potential for building site development and sanitary 
facilities and poor potential for recreation use. 

These soils are best suited to use as rangeland. 
Because of the low available water capacity and rapid 
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runoff, these soils are droughty. Water erosion is a 
hazard if the vegetation is destroyed or has deteriorated. 
Livestock tend to undergraze the grass in the steep 
areas and to overgraze the grass in the smoother areas. 
The number of livestock should be adjusted according to 
seasonal conditions, and grazing should be deferred in 
some periods to prevent overgrazing. 

Erosion is a severe hazard on these soils. The use of 
equipment in managing and harvesting woodland is 
moderately restricted, and seedling mortality is a 
moderate limitation. Tree windthrow and plant 
competition are slight hazards. 

These soils are severely limited for use as sites for 
houses mainly because of the very steep slopes and the 
shallowness over sandstone. The very steep slopes and 
shallowness over bedrock also are limitations to septic 
tank absorption fields and sewage lagoons. Sewage 
lagoons generally can be constructed on some of the 
deeper, less sloping soils on foot slopes or on the 
broader ridgetops. The very steep slopes are a severe 
limitation to local roads. 

The capability unit is VlIs-4, dryland; the Tassel soil is 
in the Shallow Limy range site, and the Ronson and 
Duda soils are in the Savannah range site; these soils 
are in windbreak suitability group 10. 


Tu—Tuthill fine sandy loam, 0 to 2 percent slopes. 
This is a deep, nearly level, well drained soil on uplands 
and toe slopes. The areas generally are slightly 
elongated and range from 4 to 160 acres. 

Typically, the surface soil is dark grayish brown, very 
friable fine sandy loam about 11 inches thick. The 
subsoil is friable and extends to a depth of about 27 
inches. It is grayish brown fine sandy loam in the upper 
part, light brownish gray sandy clay loam in the middle 
part, and pale brown fine sandy loam in the lower part. 
The underlying material is light gray, calcareous loamy 
fine sand. Sandstone is at a depth of about 48 inches. In 
some areas the surface soil is light loam, and in a few 
areas it is loamy fine sand. In many places, the 
sandstone is at a depth of more than 60 inches. 

Included in mapping are small areas of Dunday, Holt, 
Manter, Paka, Vetal, and Wewela soils. Dunday soils 
have more sand than this Tuthill soil. Holt soils have 
sandstone within a depth of 40 inches. Manter soils have 
less clay in the subsoil than this Tuthill soil. Dunday, 
Holt, and Manter soils are slightly higher on the 
landscape than this Tuthill soil. Paka soils have more silt 
than this soil. Vetal soils are dark colored to a depth of 
more than 20 inches. Wewela soils are moderately deep 
over shale. Paka, Vetal, and Wewela soils are in lower 
positions on the landscape. The included soils make up 
5 to 15 percent of this map unit. 

Permeability is moderate. Runoff is slow. The available 
water capacity is moderate. The organic matter content 
is moderately low. Tilth is good, and the soil is easy to 
work within a wide range in moisture content. 

About 50 percent of the acreage is native rangeland. 
The rest is mainly cultivated cropland. In a few small 
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areas, this soil is used for windbreaks. This soil has good 
potentia! for cultivated crops, either dryfarmed or 
irrigated. It has fair potential for native or tame grasses 
and for the development of habitat for rangeland wildlife. 
This soil has good potential for trees and shrubs in 
windbreaks, for recreation uses, and for use as septic 
tank absorption fields. It has fair potential for building 
site development and poor potential for sewage lagoons. 

This soil is well suited to dryfarmed corn, sorghum, 
small grains, and alfalfa. However, insufficient rainfall is a 
limitation if this soil is used as dryfarmed cropland. Soil 
blowing is a hazard. Following row crops with a close- 
growing crop and leaving most of the crop residue on 
the surface help to improve the organic matter content 
and to control soil blowing. 

If this soil is irrigated, it is best suited to corn and 
alfalfa. A gravity irrigation system that makes use of 
contour furrows or borders can be used on the lower 
part of slopes. A sprinkler system is needed on the 
higher, more irregular slopes. Commercial fertilizer or 
barnyard manure needs to be applied to maintain or 
improve fertility. The same practices needed to control 
erosion in dryfarmed areas are needed on irrigated land. 

Using this soil as. pasture or rangeland is effective in 
controlling soil blowing and water erosion. Overgrazing 
the rangeland reduces the vegetative cover and causes 
deterioration of the plant community. Proper range use 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
and feedlot windbreaks, range or livestock windbreaks, 
and recreation or wildlife plantings. Only trees and 
shrubs that can tolerate the slightly sandy, somewhat 
droughty condition of this soil are suitable. Droughtiness 
and the severe hazard of soil blowing are the main 
limitations to establishing trees. Soil blowing needs to be 
controlled by maintaining a strip of sod or other 
vegetation between the rows of trees. 

This soil is moderately limited for use as sites for 
houses because of the moderate shrink-swell potential. 
Replacing the abutting soil material with material that 
has more sand helps to reduce damage caused by 
shrinking and swelling. This soil is severely limited for 
sewage lagoons because of seepage. The bottom of the 
lagoon needs to be sealed with slowly permeable soil 
material to control seepage. The low strength of this soil 
is a moderate limitation to use as a site for local roads 
and streets; the base material needs to be replaced or 
strengthened to overcome this limitation. 

The capability unit is lle-3, dryland, and lle-5, irrigated; 
this soil is in the Sandy range site; it is in windbreak 
suitability group 3. 


VaF—Valentine fine sand, rolling. This is a deep, 
excessively drained soil on rolling uplands. The slopes 
are complex and range from 6 to 17 percent. The areas 
range from 20 to 1,000 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sand about 7 inches thick. The next layer is 
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grayish brown, loose fine sand about B inches thick. The 
underlying material, to a depth of 60 inches, is pale 
brown fine sand. In a few areas, the surface layer is less 
than 2 inches thick, and the slopes are very steep. In 
places, the dark surface layer is loamy fine sand; in 
other places, it is more than 10 inches thick. 

included in mapping are small areas of Simeon soils 
and blowout areas. Simeon soils have more gravel and 
coarse sand; they are nearly level to gently sloping and 
are between the sand dunes and the upper part of steep 
slope breaks along drainageways. The included areas 
make up 5 to 10 percent of the map unit. 

Permeability is rapid. Runoff is slow or medium. The 
available water capacity is low. The organic matter 
content is low. This soil absorbs moisture rapidly and 
releases it readily to plants. 

This soil is used mainly as native rangeland. In a few 
small areas, it is cultivated; this cropland is generally in 
areas where this soil is in association with less sloping 
soils. This soil has very poor potential for cultivated 
crops. It has fair potential for use as rangeland or tame 
pasture, for recreation uses, for trees in windbreaks, and 
for the development of habitat for rangeland wildlife. This 
soil has good potential for building site development, fair 
potential for septic tank absorption fields, and poor 
potential for sewage lagoons. 

This soil is not suitable for cultivated crops. Where this 
soil is now cultivated, rangeland can be established by 
planting warm-season native grasses. To establish the 
rangeland grasses, seedbed preparation, a cover crop, 
adapted seeds, and weed control are needed. 

This soil is suited to use as rangeland. Using this soil 
as rangeland is effective in controlling soil blowing and 
water erosion. However, overgrazing the rangeland or 
using improper haying methods reduces the vegetative 
cover, causes deterioration of the plant community, 
increases soil blowing, and creates small blowouts. 
Proper range use, deferred grazing or haying, and a 
planned grazing system help to maintain or improve the 
condition of the rangeland and the soil (fig. 13). 

This soil generally is not suited to field windbreaks; 
however, it provides a fair site for farmstead or feedlot 
windbreaks and for range or livestock plantings. The soil 
is so loose that trees need to be planted in shallow 
furrows and left uncultivated. During high winds, 
seedlings can be damaged by sandblasting or covered 
with drifting sand. 

This soil is moderately to severely limited for use as 
sites for houses, roads and streets, and septic tank 
absorption fields because of the steepness of slopes. 
Excavations or fill material will be needed to provide a 
Suitable site for houses that do not have a basement. 
Houses that have a basement can be designed to 
complement the slope, or the slope can be modified by 
grading. If local roads and streets are constructed, cuts 
and fills or a design that complements the slope may be 
needed. If this soil is used as a septic tank absorption 
field, drain trenches should be installed on the contour to 


Soil survey 


insure that effluent is dispersed throughout the 
absorption area. This soil is severely limited for sewage 
lagoons because of seepage. The sandiness of the soil 
and the hazard of soil blowing are moderate limitations 
to camp areas and picnic areas and severe limitations to 
playgrounds and paths and trails. 

The capability unit is Vle-5, dryland; this soil is in the 
Sands range site; it is in windbreak suitability group 7. 


VaG—Valentine fine sand, hilly. This is a deep, 
excessively drained soil on large, steep dunes and high, 
pointed hilltops. The slopes ranges from 17 to 60 
percent. Some of the slopes have catsteps. The areas 
range from 20 to 200 acres. 

Typically, the surface layer is dark grayish brown, 
loose fine sand about 4 inches thick. The layer below 
that is grayish brown, loose fine sand about 8 inches 
thick. The underlying material, to a depth of 60 inches, is 
pale brown fine sand. 

Included in mapping are areas, as much as 40 acres in 
size, of the more gently sloping Valentine soils. Also 
included are small areas of blown-out land. Inclusions 
make up less than 20 percent of this map unit. 

Permeability is rapid, and the available water capacity 
is low. Runoff is slow. The organic matter content is low. 
The soil is slightly acid to neutral. 

This soil is used as rangeland. It has very poor 
potential for cultivated crops and is not suitable for 
irrigation. This soi! has fair potential for the development 
of habitat for rangeland wildlife and for use as native 
rangeland. !t has poor potential for building site 
development, recreation uses, and sanitary facilities. This 
soil has very poor potential for trees and shrubs in 
windbreaks. 

This soil is too steep for cultivated crops or for use as 
hayland. If carefully managed, this soil produces a fair 
yield of native grass. It is highly susceptible to soil 
blowing if the grass cover is destroyed. Proper stocking 
and deferred grazing help to maintain or improve the 
stand of grass and to control erosion. The slopes are so 
steep that livestock have difficulty moving over the 
areas. Uniform grazing can be achieved by properly 
peacing fences, salt, and water. 

This soil generally is not suited to windbreaks because 
the soil is loose and the slopes very steep. The use of 
machinery in planting trees is restricted to the less 
sloping soils included in the unit. During high winds, 
seedlings can be damaged by sandblasting or covered 
with drifting sand. 

This soil is severely limited for use as sites for houses, 
roads and streets, and septic tank absorption fields 
because of the steepness of slopes. Excavations or fill 
material will be needed to provide a suitable site for 
houses that do not have a basement. Houses that have 
a basement can be designed to complement the slope, 
or the slope can be modified by grading. If local roads 
and streets are constructed, cuts and fills or a design 
that complements the slope may be needed. Septic tank 
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Figure 13.—An area of Valentine fine sand, rolling, in the Sands range site. Continued overgrazing has caused the range on the left 
to deteriorate. Unpalatable sage and thistles have invaded. 


absorption fields should only be installed on the less VbD— Valentine loamy fine sand, gently rolling. 
sloping soils included in this map unit; drain trenches This is a deep, excessively drained soil on uplands near 
should be installed on the contour to insure that effluent the sandhills. The slopes range from 3 to 12 percent. 
is dispersed throughout the absorption area. This soil is The areas range from 5 to 500 acres. 
severely limited for sewage lagoons because of Typically, the surface layer is dark grayish brown, very 
seepage. It is severely limited for recreation uses friable loamy fine sand about 5 inches thick. The layer 
because of the steepness of slopes and the sandiness below that is grayish brown, loose fine sand about 8 
of the soil. inches thick. The underlying material, to a depth of 42 
Е ۰ "TE inches, is light brownish gray fine sand; below that, it is 

The capability unit is Vlle-5, dryland; this soil is in the white fine sand. In some areas, the dark surface layer is 

Choppy Sands range site; it is in windbreak suitability 10 to 20 inches thick. In places, there are mottles within 


group 10. a depth of 40 inches. 


78 


Included in mapping are small areas of Anselmo, 
Duda, Els, Elsmere, and Wewela soils. Anselmo soils are 
finer textured than this Valentine soil and are on 
smoother slopes. Duda soils are moderately deep over 
sandstone. Their position on the landscape is similar to 
that of the Valentine soil. Els and Elsmere soils are 
somewhat poorly drained and are in low swales. Wewela 
soils are in the lower areas and are moderately deep 
over weathered shale. The included soils make up 5 to 
15 percent of the map unit. 

Permeability is rapid. The available water capacity is 
low. Runoff is slow. The soil is slightly acid to neutral 
throughout. 

In most areas, this soil is in native grass and is used 
for grazing. In some areas, it is cultivated and irrigated 
using a sprinkler system. This soil has fair potential for 
use as native rangeland. It has very poor potential for 
dryfarmed cultivated crops. This soil has poor potential 
for crops if a gravity system of irrigation is used. If a 
sprinkler irrigation system is used, this soil has fair 
potential for crops on slopes of less than 6 percent and 
poor potential on slopes of more than 6 percent. This 
soil has fair potential for trees and shrubs in windbreaks, 
for the development of habitat for rangeland wildlife, and 
for recreation uses. It has good to fair potential for 
building site development and for use as septic tank 
absorption fields and poor potential for sewage lagoons. 

This soil is not suited to dryfarmed row crops. 
However, it can be used for close-growing crops such as 
alfalfa and grass. Soil blowing is a moderate to severe 
hazard. Low fertility and the somewhat droughty 
underlying material are moderate limitations to crops. 

If this soil is irrigated, it is suited to alfalfa, pasture, 
close-growing crops, corn, and sorghum. A sprinkler 
system of irrigation, for example the center-pivot system, 
is the only irrigation system suitable on this soil. 
Maintaining a cover of crop residue on the surface, 
stripcropping, field windbreaks, minimum tillage, and 
applying fertilizer help to control soil blowing and 
maintain fertility. 

This soil is suited to use as rangeland. Using this soil 
as rangeland is effective in controlling soil blowing and 
water erosion. However, overgrazing the rangeland or 
using improper haying methods reduces the vegetative 
cover, causes deterioration of the plant community, 
increases soil blowing, and creates small blowouts. 
Proper range use, deferred grazing or haying, and a 
planned grazing system help to maintain or improve the 
condition of the rangeland and the soil. 

This soil generally provides fair sites for trees in 
windbreaks. The rate of survival and growth of adapted 
trees is fair. The soil is so loose that trees need to be 
planted in shallow furrows and left uncultivated. During 
high winds, seedlings can be damaged by sandblasting 
or covered with drifting sand. 

This soil has good to fair suitability for use as sites for 
houses, septic tank absorption fields, and local roads 
and streets. Seepage is a limitation for sewage lagoons; 
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the bottom needs to be sealed by special treatment. 
This soil is moderately limited for recreation uses 
because of the sandiness of the soil and the hazard of 
soil blowing. 

The capability unit is Vie-5, dryland, and IVe-11, 
irrigated; this soil is in the Sands range site; it is in 
windbreak suitability group 7. 


VcF—Valentine-Tassel complex, rolling. This map 
unit consists of deep and shallow, excessively drained to 
well drained soils on uplands. These soils are in areas 
where eolian sand has partly covered the shallow soil 
that formed over sandstone. The slopes range from 3 to 
17 percent. The areas range from 20 to 600 acres. 

This map unit is 40 to 75 percent Valentine soil and 20 
to 25 percent Tassel soil. The Valentine soil is on rolling 
dunes and gently undulating slopes. The Tassel soil is 
on ridges and in swales. These soils are so intermingled 
or the areas of each are so small that it was not 
practical to separate them in mapping at the scale used. 

Typically, the surface layer of the Valentine soil is dark 
brown, loose fine sand about 3 inches thick. The layer 
below that is brown, loose fine sand about 6 inches 
thick. The underlying material, to a depth of 60 inches, is 
pale brown fine sand. In some areas, the dark surface 
layer is more than 20 inches thick. 

Typically, the surface layer of the Tassel soil is light 
brownish gray, very friable fine sandy loam about 3 
inches thick. The subsurface layer is grayish brown, very 
friable fine sandy loam about 5 inches thick. The layer 
below that is light gray, friable loam that has fragments 
of weathered sandstone; it is about 5 inches thick. 
Consolidated white sandstone is at a depth of 13 inches. 
In some areas, the surface layer is loamy fine sand. in 
places, the sandstone is at a depth of 20 to 36 inches. 

Included in mapping are small areas of Anselmo and 
Holt soils. Anselmo soils are deep, loamy soils on the 
smoother slopes. Holt soils are on level ridgetops; they 
are moderately deep, loamy soils that have an 
accumulation of clay in the subsoil. 

Permeability is rapid in the Valentine soil and 
moderately rapid in the Tassel soil. The available water 
capacity of these soils is low. The organic matter content 
is low. Runoff is slow to rapid depending on the soil 
texture and the slope. The root zone is restricted in the 
Tassel soil by sandstone. 

These soils are mainly in native grass and are used for 
grazing. They have very poor potential for dryfarmed 
cultivated crops and are not suitable for irrigation. These 
soils have fair to poor potential for use as rangeland and 
for the development of habitat for rangeland wildlife. 
They have fair to very poor potential for trees in 
windbreaks. These soils have fair to poor potential for 
building site development, fair potential for recreation 
uses, and poor potential for sanitary facilities. 

Because of the shallowness of the soils and the 
steepness of slopes, these soils are not suitable for 
cultivated crops. 
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These soils are best suited to use as rangeland. The 
rapid runoff on the Tassel soil can cause severe gully 
erosion on the surrounding steep sandy soils. Soil 
blowing is also a hazard. Maintaining an adequate cover 
of vegetation and ground mulch helps to reduce erosion. 
Overgrazing the rangeland reduces the vegetative cover 
and causes deterioration of the plant community. Proper 
range use, deferred grazing, and a planned grazing 
system help to maintain or improve the condition of the 
rangeland and the soil. 

Windbreaks generally are difficult to establish on these 
soils because of droughtiness. The use of machinery in 
planting trees and in cultivation is restricted on the 
shallow Tassel soil. Where the Valentine soil is 
extensive, a few trees and shrubs can be planted if care 
is taken to protect the seedlings. Only trees and shrubs 
that can tolerate the sandy, somewhat droughty 
condition of these soils should be planted. Droughtiness 
and the hazard of soil blowing are the main limitations to 
establishing trees on these soils. Soil blowing needs to 
be controlled by maintaining a strip of sod or other 
vegetation between the rows of trees. 

Onsite investigation is needed to determine the 
suitability of these soils for building site development and 
septic tank absorption fields because of the variation in 
the kinds of soil. In areas where the shallow Tassel soil 
is extensive or where slopes are more than 8 percent, 
the soils have severe limitations for these uses. Seepage 
and the sandy soil material are limitations for sewage 
lagoons. If sewage lagoons are constructed, special 
treatment will be needed to control seepage, and the 
slopes may need to be modified. These soils are 
moderately to severely limited for roads and streets 
because of the shallowness or sandiness of the soils 
and the steepness of the slopes. If these soils are used 
as a site for local roads and streets, mulching and 
control structures will be needed to revegetate ditches 
and fills and to control erosion. Constructing the roads 
on the contour helps to reduce erosion. 

The capability unit is Vle-5, dryland; the Valentine soil 
is in the Sands range site and in windbreak suitability 
group 7; the Tassel soil is in the Shallow Limy range site 
and in windbreak suitability group 10. 


VdC—Valentine-Wewela loamy fine sands, 3 to 6 
percent slopes. This map unit consists of deep and 
moderately deep, gently sloping and undulating, 
excessively drained and well drained soils on high 
stream terraces and uplands. The areas range from 10 
to 200 acres. 

This map unit is 45 to 55 percent Valentine loamy fine 
sand, clayey substratum; 25 to 30 percent Valentine 
loamy fine sand; and 20 to 25 percent Wewela soil. The 
Valentine soils are on long, high hummocks, and the 
Wewela soil is in swales and on low hummocks. These 
soils are so intermingled or the areas of each are so 
small that it was not practical to separate them in 
mapping at the scale used. 


79 


Typically, the surface layer of the Valentine clayey 
substratum soil is dark grayish brown, very friable loamy 
fine sand about 5 inches thick. The layer below that is 
grayish brown, very friable fine sand about 9 inches 
thick. The underlying material is pale brown fine sand. 
Platy shale is at a depth of about 40 inches. The depth 
to shale ranges from 40 to 60 inches. In places, a thin 
layer of gravel overlies the shale. 

Typically, the surface layer of the Valentine soil is dark 
grayish brown, very friable loamy fine sand about 5 
inches thick. The layer below that is grayish brown, very 
friable fine sand about 9 inches thick. The underlying 
material is pale brown fine sand. In some areas, the 
surface layer is more than 10 inches thick. 

Typically, the surface layer of the Wewela soil is dark 
grayish brown, very friable loamy fine sand about 6 
inches thick. The subsurface layer is brown, very friable 
sandy loam about 4 inches thick. The subsoil is brown, 
friable clay loam about 11 inches thick. The underlying 
material is brown clay. Bedded shale is at a depth of 
about 26 inches. In some areas, the surface layer is fine 
sandy loam or sandy loam. 

Included in mapping are small areas of Labu and Paka 
soils. These soils make up 15 percent or less of this 
map unit. Labu soils have a layer of clayey material over 
shale; they are on rounded ridges and in slightly raised 
positions. Paka soils are deep, loamy soils overlying 
siltstone; they are in slightly raised positions. 

Permeability of Valentine loamy fine sand is rapid; it is 
rapid to moderate in the upper part of the Valentine 
clayey substratum soil and the Wewela soil and slow and 
very slow in the lower part. The available water capacity 
of these soils is low to moderate. Runoff is slow. The 
organic matter content is low to moderate. Water 
perched in the sandy layer overlying the shale is 
beneficial to plants. 

In most areas, these soils are used as native 
rangeland. In a few small areas, they are used for alfalfa 
and as hayland. These soils have very poor potential for 
dryfarmed cultivated crops. They have fair potential for 
crops if a sprinkler system of irrigation is used and poor 
potential if a gravity system is used. These soils have fair 
potential for use as rangeland, for trees and shrubs in 
windbreaks, and for most recreation uses. They have 
good to fair potential for the development of habitat for 
rangeland wildlife. These soils have poor potential for 
building site development and for sanitary facilities. 

These soils are only marginally suited to dryfarmed 
row crops. They are better suited to close-growing crops 
such as alfalfa, grasses, and small grains. If these soils 
are cultivated, soil blowing is a severe hazard. Leaving 
crop residue on the surface of the soil reduces soil 
blowing and maintains or improves the organic matter 
content. Narrow windbreaks also help to reduce soil 
blowing. 

If these soils are irrigated, they are suited to alfalfa, 
pasture, close-growing crops, and corn. A sprinkler 
system of irrigation, for example, the center-pivot 


80 


system, is the only irrigation system suitable on these 
soils. Maintaining a cover of crop residue on the surface, 
stripcropping, field windbreaks, minimum tillage, and 
applying fertilizer help to control soil blowing and 
maintain fertility. 

Using these soils as rangeland is effective in 
controlling soil blowing. However, overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover, causes deterioration of the plant 
community, increases soil blowing, and creates small 
blowouts. Proper range use, deferred grazing or haying, 
and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. The 
small blowouts can be fenced to exclude livestock and 
then converted to rangeland by mulching and reseeding. 

These soils generally are not suited to field 
windbreaks; however, they provide fair sites for 
farmstead or feedlot windbreaks and for range or 
livestock plantings. These soils are so loose that trees 
need to be planted in shallow furrows and left 
uncultivated. During high winds, seedlings can be 
damaged by sandblasting or covered with drifting sand. 

These soils are poorly suited to use as septic tank 
absorption fields. The underlying shale or clay causes 
very slow vertical percolation and allows lateral seepage 
of septic fluids. Lateral seepage also is a limitation for 
sewage lagoons unless the sides of the lagoon are 
sealed. Onsite investigation is needed to determine the 
suitability of the Valentine soils for use as sites for 
houses. The Wewela soil is poorly suited to use as a site 
for houses that have a basement because the shale has 
high shrink-swell potential and the soil has low strength; 
if houses that have a basement are constructed on this 
soil, foundations and basement walls need to be 
designed to prevent damage caused by the low strength 
and shrinking and swelling of the soil. in addition, lateral 
seepage is a limitation to basements; this limitation can 
be overcome by replacing the abutting soil material and 
by providing drainage around the basement walls. Local 
roads and streets need to be designed to prevent 
damage caused by the low strength and shrinking and 
swelling of the soil; the base material may need to be 
replaced or modified. 

The capability unit is Vle-5, dryland, and IVe-11, 
irrigated; the Valentine soil is in the Sands range site, 
and the Valentine clayey substratum and Wewela soils 
are in the Sandy range site; these soils are in windbreak 
suitability group 7. 


VdF—Valentine-Wewela loamy fine sands, 6 to 30 
percent slopes. This map unit consists of deep to 
moderately deep, strongly sloping to steep, excessively 
drained to well drained soils. These soils are on the side 
slopes of drainageways that are cutting into stream 
terraces or uplands. The areas of this map unit range 
from 10 to more than 200 acres. 

This unit is 35 to 45 percent Valentine loamy fine 
sand, 25 to 35 percent Valentine loamy fine sand, clayey 
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substratum, and 20 to 30 percent Wewela soil. The 
Valentine soil is on the middle part of slopes, where 
eolian sand was deposited over eroded shale. The 
Valentine clayey substratum soil is on the upper part of 
slopes and ridges. The Wewela soil is strongly sloping 
and is in areas where the shale is near the surface. 
These soils are so intermingled or the areas of each are 
so small that it was not practical to separate them in 
mapping at the scale used. 

Typically, the surface layer of the Valentine soil is dark 
grayish brown, very friable loamy fine sand about 8 
inches thick. The layer below that is grayish brown, loose 
fine sand about 12 inches thick. The underlying material 
is pale brown loamy sand. In some areas, the surface 
layer is fine sand. In others, it is more than 10 inches 
thick. 

Typically, the surface layer of the Valentine clayey 
substratum soil is dark grayish brown, very friable loamy 
fine sand about 9 inches thick. The layer below that is 
grayish brown, very friable fine sand about 12 inches 
thick. The underlying material, to a depth of about 40 
inches, is brown fine sand; below that, it is clay that 
weathered from shale. Shale is at a depth of 45 to 60 
inches. 

Typically, the surface layer of the Wewela soil is dark 
grayish brown, very friable loamy fine sand about 7 
inches thick. The subsurface layer is grayish brown, very 
friable loamy fine sand about 11 inches thick. The 
subsoil is grayish brown, firm sandy clay loam about 5 
inches thick. The underlying material, to a depth of about 
40 inches, is light brownish gray weathered clay. Bedded 
shale is at a depth of about 40 inches. In places, the 
surface layer is fine sandy loam. 

Included in mapping and making up about 15 percent 
of this unit are small areas of Anselmo and Labu soils. 
Anselmo soils are deep, loamy soils on ridges. Labu 
soils are moderately deep, clayey soils overlying shale; 
they generally are on the steeper slope breaks. 

Permeability is rapid or moderate in the upper part of 
these soils and slow or very slow in the lower part. 
Runoff is medium to slow. The available water capacity 
is low to moderate. The organic matter content is low to 
moderately low. 

The soils in this unit are used as rangeland. They are 
not suited to irrigation. These soils have very poor 
potential for dryfarmed cultivated crops and for trees and 
shrubs in windbreaks. They have fair potential for use as 
rangeland, for the development of habitat for rangeland 
and woodland wildlife, and for recreation uses. These 
soils have poor potential for building site development 
and sanitary facilities. 

These soils are not suited to cultivated crops because 
of the coarse texture of the surface layer and the 
steepness of slopes. 

in most areas, these soils are in native grassland and 
woodland. If the grass is overgrazed, soil blowing is a 
severe hazard. Proper stocking rates, deferred grazing, 
rotation grazing, and weed and brush control are needed 
to maintain the stands of native grass. 
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Windbreaks generally are not needed on these soils 
because of the abundant native bur oak. If windbreaks 
are needed, the trees have to be planted by hand on the 
steep slopes. Because of the sandy texture of the soils, 
only the native trees or conifers are suitable for planting. 

These soils are severely limited as a site for houses 
and for sanitary facilities because of the steepness of 
slopes. If these soils are used for local roads and 
streets, special design is needed to overcome the low 
Soil strength and to reduce damage caused by the 
shrinking and swelling of the soil. The material may need 
to be replaced or modified for this use. 

The capability unit is Vle-5, dryland; the Valentine soil 
is in the Sands range site, and the Valentine clayey 
substratum and Wewela soils are in the Sandy range 
Site; these soils are in windbreak suitability group 10. 


Ve—Verdel silty clay loam, 0 to 1 percent slopes. 
This is a deep, level, well drained soil on stream 
terraces. It generally is on the terraces that are farthest 
from the stream channel and are adjacent to the 
surrounding hills. The areas range from 5 to 80 acres. 

Typically, the surface soil is grayish brown, firm silty 
clay loam about 11 inches thick. The subsoil is about 27 
inches thick. It is dark gray, firm silty clay in the upper 
part; olive gray, very firm silty clay in the middle part; and 
olive, very firm clay in the lower part. The underlying 
material is olive clay. in some areas, layers of loamy 
material are in the underlying material. In places, bedded 
shale is at a depth below 40 inches. In some areas, the 
surface soil is loam or silt loam. 

Included in mapping are small areas of Cass and 
Munjor soils. These are loamy soils on small alluvial fans 
or in narrow drainageways. They make up 5 to 10 
percent of this map unit. 

The surface layer is friable; however, the soil puddles 
readily if it is worked or trampied when wet. Permeability 
is slow. Runoff is slow. The available water capacity is 
moderate. The shrink-swell potential is high. The organic 
matter content is moderate. The soil is mildly alkaline in 
the upper part and moderately alkaline in the lower part. 
Because of its fine texture, this soil releases water slowly 
to plants and is somewhat droughty. 

This soil is used mainly for cultivated crops. In a few 
narrow areas near drainageways, it is used as native 
rangeland. This soil has good potential for use as 
dryfarmed or irrigated cropland. It has fair potential for 
native grasses. This soil has poor potential for trees and 
shrubs in windbreaks and for building site development. 
It has good potential for the development of habitat for 
openland wildlife and fair potential for rangeland wildlife. 
This soil has fair potential for recreation uses and poor 
to good potential for sanitary facilities. 

This soil is suited to dryfarmed small grains, sorghum, 
corn, and alfalfa. It is best suited to small grains and 
alfalfa because these crops mature in spring or early in 
summer when droughtiness is not a concern. If this soil 
is used for crops, soil moisture needs to be conserved, 
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the organic matter content improved, and tilth and 
fertility maintained. Minimum tillage and crop residue on 
the surface increase the amount of moisture absorbed 
by the soil and reduce evaporation. Soil blowing and 
water erosion are slight hazards. 

If this soil is irrigated, it is suited to corn, sorghum, and 
alfalfa. It can also be used for small grains and grasses. 
The rate of water applications needs to be adjusted to 
correspond with the slow water intake rate of this soil. 
Land leveling to produce smooth, level fields and 
constructing diversions to divert runoff from the 
surrounding higher soils help to reduce pondings on this 
soil. A furrow or border irrigation system is suitable on 
this soil. A center-pivot sprinkler system generally is not 
suitable because transpiration and evaporation can 
exceed the required intake rate. 

Using this soil as rangeland or for legumes is effective 
in maintaining fertility and tilth and in controlling erosion. 
Proper stocking, deferred and rotation grazing, and 
restricted use in wet periods help to keep pasture in 
good condition. 

This soil is poorly suited to trees because of its high 
clay content, which creates a somewhat droughty 
condition for seedlings. Competition from grass and 
weeds for moisture is the main limitation. Site 
preparation and timely cultivation can increase seedling 
survival. Drought-tolerant trees and shrubs should be 
selected for planting. 

This soil is severely limited for use as sites for houses 
and roads. The shrinking and swelling of the soil can 
damage roads and building foundations. In addition, this 
soil has inadequate strength to support loads. If this soil 
is used as a building site, foundations and footings need 
to be designed and artificial drainage provided to prevent 
structural damage. If this soil is used for roads, the site 
needs to graded and a suitable base material used. This 
soil is well suited to sewage lagoons. It is severely 
limited for use as septic tank absorption fields because 
of the slow permeability of the soil. This limitation can be 
overcome by increasing the size of the absorption area. 

The capability unit is Ils-2, dryland, and 115-1, irrigated; 
this soil is in the Clayey range site; it is in windbreak 
suitability group 9. 


VeB—Verdel silty clay loam, 1 to 3 percent slopes. 
This is a deep, very gently sloping, well drained soil on 
terraces. It generally is on the terraces that are farthest 
from the stream channel and are adjacent to the 
surrounding hills. The areas range from 5 to 80 acres. 

Typically, the surface soil is dark grayish brown, friable 
silty clay loam about 18 inches thick. The subsoil is dark 
grayish brown, firm silty clay about 18 inches thick. The 
underlying material, to a depth of 60 inches, is grayish 
brown clay. 

Included in mapping are small areas of Cass and 
Munjor soils. These are loamy soils on small alluvial fans 
or in narrow drainageways. They make up 5 to 15 
percent of this map unit. 
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The surface layer is friable; however, the soil puddles 
readily if it'is worked or trampled when wet. Permeability 
is slow. Runoff is slow. The available water capacity is 
moderate. The shrink-swell potential is high. The organic 
matter content is moderate. The soil is mildly alkaline in 
the upper part and moderately alkaline in the lower part. 
Because of its fine texture, this soil releases water slowly 
to plants and is somewhat droughty. 

This soil is used mainly for cultivated crops. In a few 
narrow areas near drainageways, it is used as native 
rangeland. This soil has good potential for use as 
dryfarmed or irrigated cropland. It has fair potential for 
native grasses. This soil has poor potential for trees and 
shrubs in windbreaks and for building site development. 
It has good potential for the development of habitat for 
openland wildlife and fair potential for rangeland wildlife. 
This soil has fair potential for recreation uses and good 
to poor potential for sanitary facilities. 

This soil is suited to dryfarmed small grains, sorghum, 
corn, and alfalfa. It is best suited to small grains and 
alfalfa because these crops mature in spring or early in 
summer when droughtiness is not a concern. If this soil 
is used for crops, soil moisture needs to be conserved, 
the organic matter content improved, and tilth and 
fertility maintained. Minimum tillage and crop residue on 
the surface increase the amount of moisture absorbed 
by the soil and reduce evaporation. Soil blowing and 
water erosion are slight hazards. 

If this soil is irrigated, it is suited to corn, sorghum, and 
alfalfa. It can also be used for small grains and grasses. 
The rate of water application needs to be adjusted to 
correspond with the slow water intake rate of this soil. 
Land leveling to produce smooth, level fields and 
constructing diversions to divert runoff from the 
surrounding higher soils help to reduce ponding on this 
soil. A furrow or border irrigation system is suitable on 
this soil. A center-pivot sprinkler system generally is not 
suitable because transpiration and evaporation can 
exceed the required intake rate. 

Using this soil as rangeland or for legumes is effective 
in maintaining fertility and tilth and in controlling erosion. 
Proper stocking, deferred and rotation grazing, and 
restricted use in wet periods help to keep pasture in 
good condition. 

This soil is poorly suited to trees because of its high 
clay content, which creates a somewhat droughty 
condition for seedlings. Competition from grass and 
weeds for moisture is the main limitation. Site 
preparation and timely cultivation can increase seedling 
survival. Drought-tolerant trees and shrubs should be 
selected for planting. 

This soil is severely limited for use as sites for houses 
and roads. The shrinking and swelling of the soil can 
damage roads and building foundations. In addition, this 
soil has inadequate strength to support loads. If this soil 
is used as a building site, foundations and footings need 
to be designed and artificial drainage provided to prevent 
structural damage. If this soil is used for roads, the site 
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needs to be graded and a suitable base material used. 
This soil is well suited to sewage lagoons. It is severely 
limited for use as septic tank absorption fields because 
of the slow permeability of the soil. This limitation can be 
overcome by increasing the size of the absorption area. 

The capability unit is lle-4, dryland, and lle-1, irrigated; 
this soil is in the Clayey range site; it is in windbreak 
suitability group 9. 


VeC—Verdel silty clay loam, 3 to 6 percent slopes. 
This is a deep, gently sloping, well drained soil on high 
terraces and upland toe slopes. The areas range from 
10 to 100 acres. 

Typically, the surface layer is dark gray, friable silty 
clay loam about 6 inches thick. The.subsurface layer is 
grayish brown, friable silty clay about 10 inches thick. 
The subsoil is grayish brown and light brownish gray, 
firm silty clay about 14 inches thick. The underlying 
material is light brownish gray clay. Bedded shale is at a 
depth of about 48 inches. In places, sandy material has 
been blown onto this soil and incorporated into the plow 
layer. In some areas, the shale is within a depth of 40 
inches. 

Included in mapping are small areas of Anselmo, 
Manter, Paka, and Wewela soils. Anselmo and Manter 
soils are deep and loamy. They are slightly higher on the 
landscape than the Verdel soil. Paka soils are deep and 
silty. The are lower on the landscape than the Verdel 
soil. Wewela soils are loamy and are moderately deep 
over shale. The included soils make up 10 to 25 percent 
of this map unit. 

The surface layer of this soil is friable; however, the 
soil puddles readily if it is worked or trampled when wet. 
Runoff is slow. Permeability is slow, and the available 
water capacity is moderate. The organic matter content 
is moderate. The shrink-swell potential is high. This soil 
is mildly alkaline in the upper part and moderately 
alkaline in the lower part. Because of its fine texture, this 
soil releases water slowly to plants and is somewhat 
droughty. 

This soil is used mainly for cultivated crops. In a few 
narrow areas near drainageways, it is used as native 
rangeland. This soil is not suited to irrigation. It has fair 
potential for dryfarmed cultivated crops. This soil has 
poor potential for trees and shrubs in windbreaks. It has 
fair potential for recreation uses and for the development 
of habitat for openland and rangeland wildlife. This soil 
has poor potential for building site development and fair 
to poor potential for sanitary facilities. 

This soil has fair suitability for dryfarmed small grains, 
sorghum, corn, and alfalfa. It is best suited to small 
grains and alfalfa because these crops mature in spring 
or early in summer when droughtiness is not a concern. 
If this soil is used for crops, soil moisture needs to be 
conserved, the organic matter content improved, and 
tilth and fertility maintained. Minimum tillage and crop 
residue on the surface increase the amount of moisture 
absorbed by the soil and reduce evaporation. Soil 
blowing and water erosion are slight hazards. 


Keya Paha County, Nebraska 


This soil is not suited to irrigation because of the 
Steepness of slopes and the very slow water intake rate. 
If this soil is irrigated, most of the irrigation water will be 
lost as runoff, which will increase erosion and 
sedimentation. 

Using this soil for pasture grasses and legumes is 
effective in maintaining fertility and tilth and in controlling 
erosion. Proper stocking, deferred and rotation grazing, 
and restricted use in wet periods help to keep pasture in 
good condition. 

This soil is poorly suited to trees because of its high 
clay content, which creates a somewhat droughty 
condition for seedlings. Competition from grasses and 
weeds for moisture is a major limitation. Site preparation 
and timely cultivation can increase seedling survival. 
Drought-tolerant trees and shrubs should be selected for 
planting. 

This soil is severely limited for use as sites for houses 
and roads. The shrinking and swelling of the soil can 
damage roads and building foundations. In addition, this 
soil has inadequate strength to support loads. If this soil 
is used as building sites, foundations and footings need 
to be designed and artificial drainage provided to prevent 
structural damage. If this soil is used for roads, the site 
needs to be graded and a suitable base material used. 
This soil has moderate limitations for sewage lagoons 
because of the steepness of slopes. It is severely limited 
for use as septic tank absorption fields because of the 
Slow permeability. This limitation can be overcome by 
increasing the size of the absorption area. 

The capability unit is Ше-4, dryland; this soil is in the 
Clayey range site; it is in windbreak suitability group 9. 


Vo—Vetal fine sandy loam, 0 to 2 percent slopes. 
This is a deep, nearly ievel, well drained soil on smooth 
uplands and high stream terraces. The areas are slightly 
elongated and range from 10 to 200 acres. 

Typically, the surface layer is very friable, grayish 
brown fine sandy loam about 6 inches thick. The 
subsurface layer is friable, dark gray fine sandy loam 
about 8 inches thick. The next layer, which extends to a 
depth of about 50 inches, is dark grayish brown and 
grayish brown, very friable fine sandy loam. The 
underlying material is brown loamy fine sand. In a few 
areas, soil blowing has removed some of the finer 
particles from the surface layer. Where this soil is in 
small depressions, the surface layer is loam. In a few 
areas, siltstone or sandstone is at a depth below 40 
inches. 

Included in mapping are small areas of Dunday, Holt, 
and O'Neill soils in slightly raised positions. Dunday soils 
are sandy throughout. Holt soils have sandstone at a 
depth of 20 to 40 inches. O'Neill soils have sand or 
gravel at a depth of 20 to 40 inches. These included 
Soils make up less than 15 percent of this map unit. 

Permeability is moderately rapid. Runoff is slow. The 
available water capacity is high. The organic matter 
content is moderately low. Tilth is good, and the soil can 
be tilled easily within a wide range in moisture content. 
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About 85 percent of the acreage is used for cultivated 
crops. The rest is mainly rangeland. This soil has good 
potential for the commonly grown cultivated crops, either 
dryfarmed or irrigated. It has fair potential for native or 
tame grasses. This soil has good potential for trees and 
shrubs in windbreaks, for the development of habitat for 
rangeland or openland wildlife, for recreation uses, for 
building site development, and for use as septic tank 
absorption fields. It has poor potential for sewage 
lagoons. 

This soil is well suited to dryfarmed corn, small grains, 
sorghum, alfalfa, and tame grasses. Soil blowing and 
water erosion are moderate hazards. Including legumes 
or grasses or both in the cropping system helps to 
maintain the organic matter content and fertility and to 
control soil blowing. Leaving crop residue on the surface 
also helps to improve fertility and control soil blowing. 

If this soil is irrigated, it is suited to most of the crops 
commonly grown in the county. The main crops are corn 
and alfalfa. Some land leveling will generally be needed 
if a gravity irrigation system is used. Because of the 
coarse to moderately coarse textured subsoil and 
underlying material of this soil, the irrigation runs need to 
be shorter than those on deep, silty soils. A sprinkler 
system of irrigation also is suitable on this soil. The 
same practices needed to control erosion in dryfarmed 
areas are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
erosion. Overgrazing the rangeland or using improper 
haying methods reduces the vegetative cover and 
causes deterioration of the plant community. Proper 
range use and a planned grazing system help to 
maintain or improve the condition of the rangeland and 
the soil. 

This soil provides good sites for field windbreaks, 
farmstead and feedlot windbreaks, range or livestock 
windbreaks, and recreation or wildlife plantings. Trees 
and shrubs that can tolerate the slightly sandy, 
somewhat droughty condition of this soil should be 
selected. Inadequate moisture and the hazard of soil 
blowing are the main limitations to establishing trees. 
Soil blowing can be prevented by maintaining a strip of 
sod or other vegetation between the rows of trees. 
Cultivation generally should be restricted to the tree 
rows. Chemical herbicides can be used to eliminate 
weeds, thus conserving moisture for the trees. 

This soil has slight limitations to use as sites for 
houses. It has fair to good bearing strength if the soil is 
well compacted and confined. This soil also has slight 
limitations to use as septic tank absorption fields. It is 
not suited to sewage lagoons because of the excessive 
seepage; seepage can be prevented by sealing or lining 
the bottom and sides of the lagoon with impervious 
material. Frost action and low soil strength are moderate 
limitations to the construction of roads and streets on 
this soil. The soil can be mixed and treated with 
additives to overcome these limitations. 
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The capability unit is lle-3, dryland, and !le-8, irrigated; 
this soil is in the Sandy range site; it is in windbreak 
suitability group 3. 


Vt—Vetal loam, 0 to 1 percent slopes. This is a 
deep, nearly level, well drained soil on smooth uplands 
and high stream terraces. The areas are slightly 
elongated and range from 10 to 100 acres. 

Typically, the surface soil is friable, dark grayish brown 
loam about 18 inches thick. The subsoil extends to a 
depth of about 47 inches; it is dark grayish brown loam 
in the upper part, dark brown loam in the middle part, 
and brown loam in the lower part. The underlying 
material, to a depth of 54 inches, is pale brown loam; 
below that, it is very pale brown loamy fine sand. In a 
few areas, the surface soil is fine sandy loam. In places, 
siltstone or sandstone is at a depth below 40 inches. 

Included in mapping are small areas of Holt soils in 
slightly raised positions. These soils are more droughty 
than this Vetal soil, and they have sandstone at a depth 
of less than 40 inches. Holt soils make up less than 10 
percent of this unit. 

Permeability is moderately rapid. Runoff is slow. The 
available water capacity is high. The organic matter 
content is moderate. Tilth is good, and the soil is easy to 
work within a fairly wide range in moisture content. 

This soil is used mainly for cultivated crops. It has 
good potential for the commonly grown cultivated crops, 
either dryfarmed or irrigated. This soil has fair potential 
for native or tame grasses. It has good potential for trees 
and shrubs in windbreaks, for recreation uses, for the 
development of habitat for rangeland or openland 
wildlife, for building site development, and for use as 
septic tank absorption fields. This soil has poor potential 
for sewage lagoons. 

This soil is well suited to dryfarmed corn, small grains, 
sorghum, alfalfa, and tame grasses. Soil blowing is a 
moderate hazard. Including legumes or grasses or both 
in the cropping system helps to maintain the organic 
matter content and fertility and to control soil blowing. 
Leaving crop residue on the surface also helps to 
improve fertility and control soil blowing. 

If this soil is irrigated, it is suited to most of the crops 
commonly grown in the county. The main crops are corn 
and alfalfa. Some land leveling will generally be 
necessary if a gravity irrigation system is used. Because 
of the coarse to moderately coarse textured subsoil and 
underlying material, irrigation runs need to be shorter 
than those on deep, silty soils. A sprinkler system of 
irrigation also is suitable on this soil. The same practices 
needed to control erosion in dryfarmed areas are 
needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
erosion. Overgrazing the rangeland or using improper 
haying methods reduces the vegetative cover and 
causes deterioration of the plant community. Proper 
range use and a planned grazing system help to 
maintain or improve the condition of the rangeland and 
the soil. 
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This soil provides good sites for field windbreaks, 
farmstead and feedlot windbreaks, range or livestock 
windbreaks, and recreation or wildlife plantings. Trees 
and shrubs that are moderately tolerant of droughtiness 
should be used. Inadequate moisture and the hazard of 
Soil blowing are the main limitations to establishing trees. 
Soil blowing can be prevented by maintaining a strip of 
sod or other vegetation between the rows of trees. 
Cultivation generally should be restricted to the tree 
rows. Chemical herbicides can be used to eliminate 
weeds, thus conserving moisture for the trees. 

This soil has slight limitations to use as sites for 
houses. It has fair to good bearing strength if the soil is 
well compacted and confined. This soil also has slight 
limitations to use as septic tank absorption fields. It is 
not suited to sewage lagoons because of the excessive 
seepage; seepage can be prevented by sealing or lining 
the bottom and sides of the lagoons with impervious 
material. Frost action and low soil strength are moderate 
limitations to the construction of roads and streets on 
this soil. The soil can be mixed and treated with 
additives to overcome these limitations. 

The capability unit is Ilc-1, dryland, and 1-6, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 4. 


VtB—Vetal loam, 1 to 3 percent slopes. This is a 
deep, very gently sloping, well drained soil on high 
stream terraces and uplands. The areas range from 10 
to more than 200 acres. 

Typically, the surface layer is firm, dark grayish brown 
loam about 10 inches thick. The subsoil is about 24 
inches thick. It is grayish brown loam in the upper part 
and dark grayish brown, friable silt loam in the lower 
part. The underlying material, to a depth of 44 inches, is 
very pale brown, calcareous silt loam; below that, it is 
very pale brown fine sandy loam. In some areas, the 
plow layer is silt loam or fine sandy loam. In places, sand 
or sandstone is at a depth below 40 inches. 

Included in mapping are small areas of Anselmo, Holt, 
Jansen, and Manter soils. All these soils have a thinner 
surface layer than the Vetal soil. Anselmo and Manter 
soils are deep and loamy. Holt soils are moderately deep 
over sandstone. Anselmo, Holt, and Manter soils are in 
hummocky areas. Jansen soils are moderately deep over 
sand or gravelly sand and are adjacent to deeply 
entrenched drainageways. The included soils make up 5 
to 15 percent of this map unit. 

Permeability is moderately rapid. Runoff is slow. The 
available water capacity is high. The organic matter 
content is moderate. Tilth is good, and the soil is easy to 
work within a fairly wide range in moisture content. 

This soil is used mainly for cultivated crops. It has 
good potential for the commonly grown cultivated crops, 
either dryfarmed or irrigated. This soil has fair potential 
for native or tame grasses. It has good potential for trees 
and shrubs in windbreaks, for recreation uses, for the 
development of habitat for rangeland or openland 
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wildlife, for building site development, and for use as 
septic tank absorption fields. This soil has poor potential 
for sewage lagoons. 

This soil is well suited to dryfarmed corn, small grains, 
sorghum, alfalfa, and tame grasses. Soil blowing and 
water erosion are moderate hazards. Including legumes 
or grasses or both in the cropping system helps to 
maintain the organic matter content and fertility and to 
control soil blowing. Leaving crop residue on the surface 
also helps to improve fertility and control soil blowing. 

If this soil is irrigated, it is suited to most of the crops 
commonly grown in the county. The main crops are corn 
and alfalfa. Some land leveling will generally be 
necessary if a gravity irrigation system is used. A 
sprinkler system of irrigation also is suitable on this soil. 
The same practices needed to control erosion in 
dryfarmed areas are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
erosion. Overgrazing the rangeland or using improper 
haying methods reduces the vegetative cover and 
causes deterioration of the plant community. Proper 
range use and a planned grazing system help to 
maintain or improve the condition of the rangeland and 
the soil. 

This soil provides good sites for field windbreaks, 
farmstead and feedlot windbreaks, range or livestock 
windbreaks, and recreation or wildlife plantings. Trees 
and shrubs that are moderately tolerant of droughtiness 
should be used. Inadequate moisture and the hazard of 
soil blowing are main limitations to establishing trees. 
Soil blowing can be prevented by maintaining a strip of 
Sod or other vegetation between the rows of trees. 
Cultivation generally should be restricted to the tree 
rows. Chemical herbicides can be used to eliminate 
weeds, thus conserving moisture for the trees. 

This soil has slight limitations to use as sites for 
houses. It has fair to good bearing strength if the soil is 
well compacted and confined. This soil also has slight 
limitations to use as septic tank absorption fields. It is 
not suited to sewage lagoons because of the excessive 
seepage; seepage can be prevented by sealing or lining 
the bottom and sides of the lagoons with impervious 
material. Frost action and low soil strength are moderate 
limitations to the construction of roads and streets on 
this soil. The soil can be mixed and treated with 
additives to overcome these limitations. 

The capability unit is Ile-1, dryland, and lle-6, irrigated; 
this soil is in the Silty range site; it is in windbreak 
suitability group 4. 


VtC—Vetal loam, 3 to 6 percent slopes. This is a 
deep, gently sloping, well drained soil on high stream 
terraces and toe slopes on uplands. The areas range 
from 5 to 50 acres. 

Typically, the surface layer is very friable, grayish 
brown loam about 4 inches thick. The subsoil is about 27 
inches thick. It is friable, dark grayish brown very fine 
sandy loam in the upper part and friable, dark grayish 
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brown silt loam in the lower part. The next layer is 
friable, light brownish gray silt loam about 5 inches thick. 
The underlying material is light gray very fine sandy 
loam. In many areas the surface layer is silt loam, and in 
a few areas it is fine sandy loam. In places, sandstone or 
siltstone is at a depth below 40 inches. 

Included in mapping are small areas of Anselmo, Holt, 
and Manter soils. These soils are dark colored to a 
lesser depth than the Vetal soil. Anselmo and Manter 
soils are deep and loamy. Holt soils are moderately deep 
over sandstone. The included soils are slightly higher on 
the landscape than the Vetal soil. They make up 5 to 10 
percent of this map unit. 

Permeability is moderately rapid. The available water 
capacity is high, and runoff is slow to medium. This soil 
absorbs water readily and releases it readily to plants. 
Tilth is good, and the soil is easy to till. The organic 
matter content is moderate. The soil is slightly acid to 
neutral. 

This soil is used mainly for cultivated crops. In a few 
small irregularly shaped areas, it is used as native 
grassland. This soil has fair potential for use as 
dryfarmed or sprinkler-irrigated cropland. It also has fair 
potential for native grasses. This soil has good potential 
for trees and shrubs in windbreaks, for recreation uses, 
for the development of habitat for rangeland or openland 
wildlife, building site development, and for use as septic 
tank absorption fields. This soil has poor potential for 
sewage lagoons. 

This soil can be used for dryfarmed corn, small grains, 
sorghum, alfalfa, and tame grasses. Soil blowing and 
water erosion are moderate hazards. If this soil is used 
for crops, moisture needs to be conserved and the 
organic matter content and high fertility maintained. 
Terraces and crop residue on the surface help to control 
erosion and conserve moisture. Alternating row crops 
with small grains or legumes and grasses helps to 
maintain the organic matter content and fertility and to 
control soil blowing. 

Where this soil is irrigated, corn and alfalfa are the 
main crops. This soil is also suited to small grains, 
sorghum, and grasses. It is poorly suited to a gravity 
irrigation system because of slope and the hazard of 
erosion. А sprinkler irrigation system is suitable in areas 
where land leveling for gravity irrigation is not feasible. 
This soil requires frequent, light applications of water. 
The same practices needed to control erosion in 
dryfarmed areas are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
erosion. Overgrazing the rangeland or using improper 
haying methods reduces the vegetative cover and 
causes deterioration of the plant community. Proper 
range use and a planned grazing system help to 
maintain or improve the condition of the rangeland and 
the soil. 

This soil is suitable for field windbreaks, farmstead and 
feedlot windbreaks, range or livestock windbreaks, and 
recreation or wildlife plantings. Only trees and shrubs 
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that are moderately tolerant of droughtiness should be 
used. Inadequate moisture and the hazard of soil 
blowing are the main limitations to establishing trees. 
Soil blowing can be prevented by maintaining a strip of 
sod or other vegetation between the rows of trees. 
Cultivation generally should be restricted to the tree 
rows. Chemical herbicides can be used to eliminate 
weeds, thus conserving moisture for the trees. Water 
erosion is a hazard on the more sloping soils. 

This soil is well suited to use as sites for houses. It 
has fair to good bearing strength if the soil is well 
compacted and confined. This soil can be used as septic 
tank absorption fields; however, pollution of ground 
water is a hazard in some areas. This soil is severely 
limited for sewage lagoons because of seepage; 
seepage can be prevented by sealing or lining the 
bottom and sides of the lagoons with impervious 
material. Frost action and low soil strength are moderate 
limitations to the construction of roads and streets on 
this soil. The soil can be mixed and treated with 
additives to overcome these limitations. 

The capability unit is Ille-1, dryland, and Ille-6, 
irrigated; this soil is in the Silty range site; it is in 
windbreak suitability group 4. 


WeB—Wewela fine sandy loam, 0 to 3 percent 
slopes. This is a nearly level and gently undulating, well 
drained soil on high stream terraces and uplands. This 
soil formed ín areas where clayey shale is overlain by 
loamy material. The areas range from 5 to 80 acres. 

Typically, the surface layer is gray, very friable fine 
sandy loam about 8 inches thick. The subsoil is grayish 
brown, firm sandy clay loam about 8 inches thick. The 
underlying material is light brownish gray and light olive 
brown clay. Bedded shale is at a depth of about 36 
inches. The subsoil and underlying material generally are 
calcareous. In some areas, the surface layer is loam or 
loamy fine sand. 

Included in mapping are small areas of Anselmo, 
Manter, and Paka soils. Anselmo and Manter soils are 
deep, loamy soils overlying sandy material. Paka soils 
are deep, silty soils overlying siltstone. Also included are 
small areas where the soil is eroded and the plow layer 
extends into the shale. The included soils are in the 
same landscape positions as the Wewela soil; they make 
up 5 to 15 percent of this map unit. 

Permeability is moderate in the surface layer and 
subsoil and very slow in the underlying material. The 
available water capacity is moderate. Runoff is slow on 
the nearly level slopes and medium on the gently 
undulating slopes. The shrink-swell potential is low in the 
surface layer, moderate in the subsoil, and high in the 
underlying material. The organic matter content is 
moderately low. This soil is easy to till. It absorbs water 
readily, but, because of the silty and clayey subsoil and 
the clayey shale underlying material, it releases water 
slowly to plants. After a heavy rain, the depressions 
commonly are ponded. 


Soil survey 


In most areas, this soil is used for cultivated crops. In 
some areas, it is used for grass. This soil has fair 
potential for use as dryfarmed or gravity-irrigated 
cropland. It has good potential for crops if a sprinkler 
irrigation system is used. This soil has fair potential for 
use as native rangeland and for recreation uses. It has 
good potentia! for trees and shrubs in windbreaks and 
for the development of habitat for rangeland or openland 
wildlife. This soil has poor potential for building site 
development and sanitary facilities. 

This soil has fair suitability for dryfarmed corn, 
sorghum, alfalfa, and tame grasses. It generally is best 
suited to alfalfa and tame grasses because these crops 
grow and mature in spring when rainfall is more plentiful. 
If this soil is cultivated, soil blowing and water erosion 
are hazards. In areas where shale outcrops at the 
surface, cultivation is difficult. Contour farming and 
stripcropping help to control soil blowing and water 
erosion. Tillage needs to be kept to a minimum. 
Including legumes or grasses or both in the cropping 
system helps to maintain the organic matter content and 
fertility and to control soil blowing. Leaving crop residue 
on the surface also helps to maintain or improve the 
organic matter content and to control soil blowing. 

If this soil is irrigated, it is suited to corn, sorghum, 
small grains, and alfalfa. The main limitation is the slow 
water intake rate in the subsoil. Applications of irrigation 
water need to be light and frequent to prevent water 
from perching above the shale and saturating the loamy 
material. If a heavy rain occurs when the soil is 
saturated, water erosion in sloping areas can be severe, 
and low areas can be ponded. The same practices 
needed to contro! erosion in dryfarmed areas are 
needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
soil blowing and water erosion. Overgrazing the 
rangeland or using proper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing or 
haying, and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is well suited to field windbreaks, farmstead 
and feedlot windbreaks, range or livestock windbreaks, 
and wildlife or recreation plantings. Trees and shrubs 
that are moderately tolerant of droughtiness are suitable. 
Competition from grass and weeds for moisture is the 
main limitation to establishing trees. 

This soil is severely limited for building site 
development mainly because of the high shrink-swell 
potential and low strength of the subsoil. Foundations 
and footings need to be designed to prevent structural 
damage caused by shrinking and swelling or the abutting 
soil material can be replaced with readily available sandy 
material. If this soil is used as a site for roads, the base 
material needs to be replaced or modified. Shallow 
excavations should not be made when the soil is wet 
because of the high clay content. This soil is severely 
limited for sanitary facilities because of the moderate 
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depth to shale and the very slow permeability of the 
underlying material. This soil has slight limitations to 
most recreation uses. It is moderately limited for camp 
areas because of slow movement of effluent through the 
soil. 

The capability unit is Ше-3, dryland, and Ille-9, 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 4. 


WeC—Wewela fine sandy loam, 3 to 6 percent 
slopes. This is a gently sloping and undulating, well 
drained soil on high stream terraces and uplands. This 
soil formed in areas where clayey shale is overlain by 
loamy material. The areas range from 5 to 100 acres. 

Typically, the surface layer is dark grayish brown, very 
friable fine sandy loam about 7 inches thick. The subsoil 
is about 13 inches thick. It is light olive brown, very 
friable loam in the upper part and light olive brown, 
friable clay in the lower part. The underlying material is 
light brownish gray clay. Bedded shale is at a depth of 
32 inches. In some areas, the surface layer is sandy 
loam, loam, or loamy fine sand. In places, the original 
surface layer has been completely eroded. 

Included in mapping are small areas of Labu, Paka, 
Valentine, and Verdel soils. Labu soils are moderately 
deep, clayey soils in higher lying positions. Paka soils are 
deep, silty soils; they are in landscape positions similar 
to those of this Wewela soil. Valentine soils are deep, 
sandy soils on hummocks. Verdel soils are deep, clayey 
soils in lower lying positions. The included soils make up 
5 to 20 percent of this map unit. 

Permeability is moderate in the upper part of the soil 
and very slow in the lower part. The available water 
capacity is moderate. Runoff is slow in the less sloping 
areas and medium in the more sloping areas. The shrink- 
swell potential is low in the surface layer, moderate in 
the subsoil, and high in the underlying material. The 
organic matter content is moderately low. This soil is 
easy to till. It absorbs water readily, but, because of the 
silty and clayey subsoil and the clayey shale underlying 
material, it releases water slowly to plants. After a heavy 
rain, the depressions commonly are ponded. 

In most areas, this soil is in native grass and is used 
for hay or grazing. This soil has poor potential for use as 
dryfarmed cropland. It is suitable for irrigation. This soil 
has fair potential for use as native rangeland. It has 
good potential for trees and shrubs in windbreaks and 
for the development of habitat for openland and 
rangeland wildlife. This soil has fair potential for 
recreation uses and poor potential for building site 
development and sanitary facilities. 

This soil is only marginally suited to row crops such as 
corn or sorghum because of droughtiness. It generally is 
best suited to tame grasses or alfalfa grown for hay 
because these crops grow and mature in spring when 
rainfall is more plentiful. If this soil is cultivated, soil 
blowing and water erosion are hazards. Gully erosion is 
a hazard in waterways. In areas where shale outcrops at 
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the surface, cultivation is difficult. Terraces, contour 
farming, stripcropping, and grassed waterways help to 
control water erosion. Tillage needs to be kept to a 
minimum. Including legumes or grasses or both in the 
cropping system helps to maintain or improve the 
organic matter content and fertility and to control soil 
blowing. Leaving crop residue on the surface also helps 
to improve the organic matter content and to control soil 
blowing. 

If this soil is irrigated, it is suited to corn, sorghum, 
small grains, and alfalfa. The main limitation is the slow 
water intake rate in the subsoil. Application of irrigation 
water needs to be light and frequent to prevent water 
from perching above the shale and saturating the loamy 
material. If a heavy rain occurs when the soil is 
saturated, water erosion in sloping areas can be severe. 
The same practices needed to control erosion in 
dryfarming areas are needed on irrigated land. 

Using this soil as rangeland is effective in controlling 
Soil blowing and water erosion. Overgrazing the 
rangeland or using improper haying methods reduces the 
vegetative cover and causes deterioration of the plant 
community. Proper range use, deferred grazing or 
haying, and a planned grazing system help to maintain or 
improve the condition of the rangeland and the soil. 

This soil is suited to field windbreaks, farmstead and 
feedlot windbreaks, range or livestock windbreaks, and 
wildlife or recreation plantings. All trees and shrubs that 
are moderately tolerant of droughtiness are suitable. 
Competition from grass and weeds for moisture is the 
main limitation to establishing trees. 

This soil is severely limited for building site 
development mainly because of the high shrink-swell 
potential and low strength of the subsoil. Foundations 
and footings need to be designed to prevent structural 
damage caused by shrinking and swelling, or the 
abutting soil material can be replaced with readily 
available sandy material. If this soil is used as a site for 
roads, the base material may need to be replaced or 
modified. Shallow excavations should not be made when 
the soil is wet because of the high clay content. This soil 
is severely limited for sanitary facilities because of the 
moderate depth to shale and very slow permeability. This 
soil has slight limitations to most recreation uses. It is 
moderately limited for camp areas because of the slow 
movement of effluent. 

The capability unit is IVe-3, dryland, and IVe-9 
irrigated; this soil is in the Sandy range site; it is in 
windbreak suitability group 4. 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land uses 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related 
failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics of 
the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland; for windbreaks; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a land 
use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and others 
may also find this survey useful. The survey can help them 
plan the safe disposal of wastes and locate sites for 
pavements, sidewalks, campgrounds, playgrounds, lawns, 
and trees and shrubs. 


crops and pasture 


William E. Reinsch, conservation agronomist, Soil Conservation 
Service, helped to prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

According to the Conservation Needs Inventory of 
1967, 12 percent of the agricultural land in Keya Paha 
County is cropland, and 80 percent is rangeland or 
pastureland. Alfalfa is grown to the largest extent, 
followed by corn. The acreage in small grains makes up 
less than 10 percent of the cropland. 

The soils in Keya Paha County have good potential for 
increased food production. About 197,000 acres have 
potential for use as cropland. Of this acreage, 36,000 
acres can be irrigated if an adequate water supply is 
available. If water is available and if erosion is controlled, 
an additional 75,000 acres can be irrigated. 


dryland management 


Soil blowing is a major hazard on the sandy soils in 
Keya Paha County. It is a hazard on 75 percent of the 
soils that have potential for use as cropland. If winds are 
strong and the soils are dry and bare of vegetation or 
surface mulch, soil blowing can damage these soils in a 
few hours. Maintaining vegetation or mulch on the 
surface or roughening the surface through proper tillage 
helps to minimize soil blowing. Windbreaks of adapted 
shrubs, trees, or grass are effective in reducing soil 
blowing on the sandy loam soils. Information on erosion- 
control practices for soils in various land uses is 
available at the local offices of the Soil Conservation 
Service. 

Water erosion is a major hazard on about 25 percent 
of the potential cropland. Loss of surface layer material 
through water erosion damages the natural environment 
in two ways. First, soil productivity is reduced as the 
surface layer is eroded and subsoil material is 
incorporated into the plow layer. Second, erosion causes 
sedimentation in streams. Loss of surface layer material 
is especially damaging on soils that have a clay subsoil, 
for example Labu soil. Controlling erosion minimizes the 
pollution of streams by sediment and improves the 
quality of water for municipal and recreation use and for 
fish and wildlife. 

In general, using the more productive soils for row 
crops and using the steeper, light-textured, more erosive 
soils for close-growing crops such as wheat, rye, and 
alfalfa or for hay and pasture can reduce the hazard of 
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erosion in many areas of the county. In addition, erosion- 
control practices are needed that provide protective 
surface cover, reduce runoff, and increase infiltration. A 
cropping system that maintains a vegetative cover on 
the soil can reduce erosion so that the productive 
capacity of the soil is not reduced. 

On livestock farms, a cropping system that includes 
grasses and legumes as well as the use of manure to 
improve soil fertility can be used. This system reduces 
water erosion and soil blowing, provides plant nutrients, 
and improves tilth. Conservation tillage that leaves crop 
residue on the surface helps to reduce soil blowing and 
runoff. A minimum of 1,500 pounds of row-crop residue 
needs to be left on the soil after planting to significantly 
reduce erosion. 

For row crop production, till-plant, no-till, and slot 
planting tillage systems are effective in reducing erosion 
on the sloping soils and can be adapted to most soils in 
the survey area. Terraces and diversions reduce the 
length of slopes and reduce runoff and erosion. They are 
most practical on deep, well drained soils that have 
regular slopes. Contour farming and contour 
stripcropping are best suited to soils that have smooth, 
uniform slopes. Manter and Paka soils are suitable for 
terraces and contour farming. Contour farming also 
improves the effectiveness of conservation tillage 
systems. 

Under dryland management, the kind and the amount 
of fertilizer to apply should be based on the results of 
soil tests and on the moisture content of the soil at the 
time of application. When the subsoil is dry and rainfall is 
low, the rate at which fertilizer is applied should be 
slightly lower than when subsoil moisture is adequate. 
For nonlegume crops, nitrogen fertilizer is beneficial on 
all the soils. Phosphorus and zinc are needed on the 
more eroded soils and in areas cut for the construction 
of terraces or waterways. 

Drainage and other soil features ar not major 
management concerns in Keya Paha County. Wetness is 
a soil limitation on less than 20,000 acres of the 
cropland. 

Soil tilth is an important factor in the germination of 
seeds and the infiltration of the water into the soil. Soils 
that have good tilth are granular and porous. A cropping 
system that includes legumes and grasses in rotation, a 
conservation tillage system, and the use of crop residue 
help to improve soil tilth. 


irrigation management 


Because of the limited ground water supply and the 
recent increase in irrigation development in Keya Paha 
County, additional sources of irrigation water may need 
to be developed. Where water is available, the 
predominant irrigation system in the county is sprinkler. 
Corn is the main irrigated crop. If the gently sloping soils, 
including Anselmo fine sandy loam, 2 to 6 percent 
slopes, are irrigated, they are subject to water erosion. 


Soil survey 


They are subject to soil blowing unless at least 3,000 
pounds of corn residue is left on the surface during 
winter. 

The conservation practices that are used to control 
water erosion and soil blowing on dryland cropland also 
are effective on irrigated cropland. These include 
terraces, contour farming, crop residue use, and a 
conservation tillage system that maintains a cover of 
vegetation or crop residue on the surface after row crops 
are planted. These practices improve the rate of water 
intake, reduce runoff and erosion, and improve soil tilth. 

A sprinkler irrigation system can be used on the 
sloping soils if conservation practices are used to control 
erosion. It is the most efficient on the sandy soils or in 
undulating areas, in keeping the top foot of soil moist. 
Sprinkler irrigation is the best system on soils that 
require frequent, light applications of water. 

Surface irrigation can be used on the gently sloping 
Soils. Land leveling can increase the efficiency of surface 
irrigation by allowing water to be distributed evenly. The 
efficiency of all irrigation systems can be improved by 
using a tailwater recovery system. 

Contour bench leveling or contour furrow irrigation can 
be used on soils that have 2 to 6 percent slopes to help 
conserve rainfall and irrigation water. For maximum 
efficiency of an irrigation system, water should be 
applied to the soil when about one half of the water 
stored in the soil has been used by plants; for example, 
if a soil holds 8 inches of available water, irrigation water 
should be applied when about 4 inches of water is left in 
the soil and should replace only the amount of water 
that has been used by crops. 

Irrigated soils generally produce higher yields than 
dryfarmed soils. Consequently, more plant nutrients, 
particularly nitrogen and phosphorus, are removed by 
crops. Returning all crop residue to the soil and adding 
barnyard manure and commercial fertilizer help to 
restore plant nutrients. Soils that are disturbed during 
land leveling, especially if surface soil has been 
removed, require and respond to fertilizer that includes 
phosphorus, zinc, and nitrogen. The kind and amount of 
fertilizer needed for specific crops can be determined by 
soil tests. 

Ail the soil series in Nebraska are placed in irrigation 
design groups. These groups are described in the 
Nebraska Irrigation Guide, which is part of the Technical 
Guide. The arabic numeral in the irrigation capability 
units for each soil indicates the irrigation design group in 
which the soil has been placed. Assistance in planning 
and designing an irrigation system can be obtained at 
the local office of the Soil Conservation Service. 


pasture and hayland management 


Soils that are used for hay or as pasture should be 
managed for maximum production. A rotation grazing 
system that promotes uniform utilization of forage is 
required for optimum yields. A conservation cropping 
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system that includes grain crops and grasses and 
legumes in rotation helps to improve soil tilth, increases 
the organic matter content, and reduces erosion. 
Irrigated pasture requires a higher level of management 
for maximum forage production. 

Pasture and hayland, under dryland or irrigation 
management, require additions of plant nutrients for 
maximum production. The kind and amount of fertilizer 
required should be determined by soil tests and by field 
trails. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
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landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class |! soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercia! 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, ile. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, lle-3 or 
Ше-8. 
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The acreage of soils in each capability class and 
subclass is shown in table 6. The capability classification 
of each map unit is given in the section "Detailed soil 
map units.” 


rangeland 


Peter N. Jensen, range conservationist, Soil Conservation Service, 
helped to prepare this section. 


About 80 percent of the agricultural land in Keya Paha 
County is rangeland. The average size of ranches and 
livestock farms is 1,280 acres. Raising livestock, mainly 
cows and calves, is the largest agricultural enterprise in 
the county. Calves are sold in the fall as feeders. The 
rangeland generally is grazed from spring to fall. The 
cattle graze grain sorghum or corn residue in fall and 
early in winter, and they are fed hay or silage or both 
after that. The native forage commonly is supplemented 
with protein. 

In some areas, the rangeland has been depleted by 
overuse. This overused rangeland supports grasses and 
broadleaf weeds that produce low amounts of forage. 
Proper range use, deferred grazing, and a planned 
grazing system help to improve rangeland productivity. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 7 shows, for many soils, the range site; the total 
annual production of vegetation in favorable, normal, and 
unfavorable years; the characteristic vegetation; and the 
average percentage of each species. Only those soils 
that are used as or are suited to rangeland are listed. 
Explanation of the column headings in table 7 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
established during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil 
properties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

About 50 percent of the rangeland in Keya Paha 
County is in the Sands, Sandy, and Choppy Sands range 
sites. About 25 percent is in the Shallow Limy, Shallow 
to Gravel, Shallow to Clay, and Savannah range sites. 
The rest of the rangeland is in Subirrigated, Wetland, 
Sandy Lowland, Clayey Overflow, Silty, and Clayey range 
sites. The range site for each soil in the survey area is 
given at the end of the soil descriptions and in table 7. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
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palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. It does not have a 
specific meaning that pertains to the present plant 
community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife 
habitat, and protects soil and water resources. 


woodland, windbreaks, and environmental 
plantings 


James W. Carr, Jr., forester, Soil Conservation Service, helped to 
prepare this section. 


The native woodland in Keya Paha County is limited to 
the steep canyons along the Niobrara River and its 
tributaries and to the narrow bottom lands of the 
Niobrara and Keya Paha Rivers and their tributaries. In 
many of these areas, the soils can produce commercial 
quantities of wood crops. The woodland also has 
esthetic value and can be used for recreation, wildlife 
habitat, and watershed protection. 

Ponderosa pine is the dominant species in the Tassel- 
Ronson-Duda complex, 15 to 70 percent slopes, and 
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Mariaville-Keota silt loams, 15 to 60 percent slopes. Site 
quality varies within these map units; the best sites are in 
areas of the deeper soils and on northeast-facing slopes. 
Green ash, hackberry, bur oak, American elm, and 
American hophornbeam grow on the lower part of north- 
and east-facing slopes. The understory consists of 
smooth sumac, skunkbush sumac, western snowberry, 
small soapweed, American plum, and common 
chokecherry. 

Eastern cottonwood, American elm, green ash, 
boxelder, willows, dogwood, and other water-tolerant 
trees and shrubs grow on the nearly level bottom lands. 

The conifers, cedar and pine, are better suited to use 
in windbreaks than other species. Because they retain 
their leaves, conifers provide the most protection in 
winter. Several species of broad-leaved trees and 
shrubs, indicated in table 8, also are well suited to use in 
windbreaks in Keya Paha County. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, hold snow on the fields, and provide food and 
cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
Soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


Robert O. Koerner, biologist, Soil Conservation Service, helped to 
prepare this section. 


Recreation in Keya Paha County consists mainly of 
seasonal hunting and fishing. The Niobrara River is used 
for canoeing. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
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features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
Soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
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once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


Robert O. Koerner, biologist, Soil Conservation Service, helped to 
prepare this section. 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
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stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and grain sorghum. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of introduced grasses and 
legumes are intermediate wheatgrass, smooth 
bromegrass, orchardgrass, sweetclover, red clover, and 
alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are big and little bluestem, 
indiangrass, switchgrass, forbs, wheatgrasses, blue 
grama, and sideoats grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are elm, oak, cottonwood, ash, hackberry 
willow, dogwood, and Russian-olive. Examples of fruit- 
producing shrubs that are suitable for planting on soils 
rated good are autumn-olive, honeysuckle, cotoneaster, 
and skunkbush sumac. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of native coniferous plants are ponderosa and 
eastern red cedar. Examples of coniferous plants that 
are commercially available and suited to the soils in 
Keya Paha County are Austrian and Scotch pine. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are silver buffaloberry, 
plum, chokecherry, snowberry, coralberry, and 
Skunkbush sumac. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, switch grasses, saltgrass, prairie 
cordgrass, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
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created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
iiie areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, thrushes, woodpeckers, squirrels, red fox, 
raccoon, deer, and opossum. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, shore birds, 
muskrat, mink, and beaver. 
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Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include antelope, deer, sharptail grouse, 
meadowlark, and prairie chicken. 


The wildlife habitat provided in the 14 soil associations 
in Keya Paha County are briefly described in the 
following paragraphs. 


The Valentine-Tassel, Manter-Valentine, Tassel-Duda- 
Ronson, Wewela-Valentine-Anselmo, Anselmo-Labu, and 
Valentine soils associations provide habitat for rangeland 
wildlife, including white-tailed and mule deer, prairie 
grouse, coyote, meadowlark, lark buntings, and prairie 
dogs. Pheasants inhabit areas where the rangeland is 
near cropland and farmstead windbreaks. 


The Ipage-Loup-Ord association provides habitat for 
wetland wildlife (fig. 14). There are marshy areas in this 
association and stream channels that have willows and 
brush. In many areas, the water table is near the 
surface. Alfalfa, which provides nesting cover for 
pheasants, is commonly grown. If feasible, the first 
cutting of alfalfa should be delayed until July 1 to 15 to 
allow time for pheasant nesting. In addition to upland 
game birds, beaver, mink, and muskrat inhabit areas of 
this association. 


Figure 14.—A spring-fed fish pond in the Ipage-Loup-Ord association. 
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The Tassel-Mariaville-Ronson association provides 
habitat for woodland wildlife, including wild turkey, 
mourning dove, and tree squirrels. Drainageways provide 
travel lanes for the white-tailed and mule deer that range 
along the Niobrara River. 


The Meadin-Jansen-O'Neill and the Jansen- 
Brocksburg-O'Neill associations provide habitat for 
орепіапа wildlife, including pheasants and bobwhite 
quail. Deer from bottom lands use the cropland in this 
association for food. On cropland where a center-pivot 
irrigation system is used, the corners of the field, which 
are not irrigated, can provide food and cover for wildlife. 
The corners of these fields could be planted to trees, 
shrubs, or grasses to enhance the wildlife habitat. 


The Labu-Sansarc association, which is in areas 
adjacent to the Niobrara and Keya Paha Rivers, provides 
habitat for rangeland wildlife. Trees such as native plum, 
chokeberry, and sumac grow in the drainageways. In 
some areas, alfalfa is grown on the lower part of slopes 
and provides nesting cover. Deer, turkey, and other 
wildlife travel across this association to the cropland of 
other soil associations. 


The Inavale-Cass-Verdel association provides habitat 
for woodland wildlife, including turkey, opossum, 
raccoon, tree squirrels, deer, mourning dove, and 
songbirds. This association includes the Niobrara and 
Keya Paha Rivers and their bottom lands. It provides 
habitat for the largest variety of wildlife species. The 
native woodlands of cottonwood, willow, ash, hackberry, 
and boxelder provide escape cover for turkey and deer. 
Dead trees provide cover for squirrels, raccoons, and 
woodpeckers. The rivers provide water, and food is 
available on the nearby cropland. 


The Vetal-Holt and the Reliance-Ree-Jansen 
associations provide habitat for openland wildlife, 
including pheasants and quail. Trees are scattered along 
the fencelines and have been planted in farmstead 
windbreaks. Pheasant and bobwhite quail require 
undisturbed nesting cover. If feasible, the first cutting of 
alfalfa should be delayed until July 1 to 15 to allow time 
for the nesting of these species. 
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This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties" section. 
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Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 


The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 


Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 


This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 


The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 


Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 
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building site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Specia! feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 
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Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock or to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


sanitary facilities 


Table 12 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
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local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
Site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
Slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 
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Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
Cover. 


construction materials 


Table 13 gives information about the soils as a source 
of construction materials. The soils are rated good, fair, 
poor, or unsuited as a source of roadfill, sand, gravel, 
and topsoil. The ratings are based on soil properties and 
site features that affect the removal of the soil and its 
use as construction material. Normal compaction, minor 
processing, and other standard construction practices 
are assumed. Each soil is evaluated to a depth of 5 or 6 
feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as interred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
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many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but tne material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 11, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the materia! for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a good or fair source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of. a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficuit. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amouı ıt 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 
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The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 14 gives information on the soil properties and 
site features that affect water management. Soil 
limitations are given for pond reservoir areas and 
embankments, dikes, and levees. This table also gives 
for each soil the restrictive features that affect drainage, 
irrigation, terraces and diversions, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 


100 


and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 


rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 18. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soi! and water features also are given. 


engineering index properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (Z) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 

M. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through А-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, А-2-7, A-7-5, or А-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 18. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a-soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 
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physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

_ Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
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less than 3 percent; moderate, З to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility of soil to soil blowing and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 
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8. Stony or gravelly soils and other soils not subject 
to soil blowing. 


soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hyarologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional! that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 
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The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water lable (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The bedrock in 
Keya Paha County is specified as rippable. It is soft or 
fractured and can be excavated with trenching machines, 
backhoes, or small rippers. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 
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Risk of corrosion pertains to potential soil-induced 
electrochemical! or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is. based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


engineering index test data 


Table 18 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are typical of the series and are 
described in the section “Soil series and morphology." 
The soil samples were tested by the State of Nebraska 
Department of Roads. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are: AASHTO classification —M 
145-73; Unified classification—D 2487-69 (1975); 
Mechanical analysis—T 88-76l; Liquid limit—T 89-761; 
and Plasticity index—T 90-70. The group index number 
that is a part of the AASHTO classification is computed 
using the Nebraska modified system. 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (6). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. In table 19, the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Ustoll (Ust, meaning 
intermittently dry, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplustolls (Hap/, meaning 
minimal horizonation, plus usto//, the suborder of 
Mollisols that have a ustic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplustolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 


mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is coarse-loamy, mixed, nonacid, 
mesic Typic Haplustolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


in this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (5). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (6). Unless otherwise stated, matrix 
colors in the descriptions are for dry soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units." 


Albaton Variant 


The Albaton Variant consists of deep, poorly drained, 
nearly level soils on bottom lands. Albaton Variant soils 
formed in recent calcareous, clayey alluvium. 
Permeability is slow. The slopes are 0 to 2 percent. 

Albaton Variant soils commonly are adjacent to 
Barney, Els, Inavale, Loup, and Ord soils. Barney, Loup, 
and Ord soils have more sand in the control section. Els 
and Inavale soils are sandy and have better drainage. 
Inavale soils are adjacent to the stream channel at a 
higher elevation than the Albaton Variant soils. Loup and 
Ord soils have a mollic epipedon, which Albaton Variant 
soils do not have. Ord soils have better drainage. 
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Typical pedon of Albaton Variant clay, 0 to 2 percent 
slopes, 1,300 feet north and 600 feet west of the 
southeast corner of sec. 32, T. 33 N., R. 17 W. 


Ар—0 to 6 inches; olive gray (5Y 4/2) clay, very dark 
gray (10YR 3/1) moist; weak coarse platy structure 
parting to weak fine granular; hard, firm; many fine 
and medium roots; strong effervescence; moderately 
alkaline; abrupt smooth boundary. 

A12—6 to 16 inches; gray (5Y 5/1) clay, dark gray (5Y 
4/1) moist; moderate coarse blocky structure parting 
to moderate medium subangular blocky; very hard, 
very firm; many fine and medium roots; slight 
effervescence; moderately alkaline; gradual smooth 
boundary. 

Cg1—16 to 27 inches; stratified gray (БҮ 5/1) and dark 
gray (BY 4/1) clay, very dark grayish brown (10YR 
3/2) moist; few medium distinct brownish yellow 
(10YR 6/6) mottles; weak coarse medium and fine 
subangular blocky structure; very hard, firm; 
common fine roots; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

Cg2—27 to 40 inches; gray (5Y 5/1) clay loam, dark 
gray (bY 4/1) moist; few very thin strata of sandy 
material; few fine faint light yellowish brown (10YR 
6/4) mottles; massive; very hard, firm; few fine 
roots; violent effervescence; moderately alkaline; 
abrupt wavy boundary. 

IICg3—40 to 60 inches; light gray (5Y 6/1) sand, dark 
gray (5Y 4/1) moist; single grained; soft, loose; 
moderately alkaline. 


The solum is 10 to 20 inches thick. Sand is at a depth 
of 40 to 60 inches. 

The A horizon has value of 4 to 6, dry, and 3 to 4, 
moist, and chroma of 1 or 2. It is dominantly clay, but the 
range includes silty clay loam. 

The C horizon has value of 5 to 6, dry, and 3 to 5, 
moist, and chroma of 0 to 2. It is dominantly clay in the 
upper part and is more sandy as depth increases. The C 
horizon is mainly sand below a depth of 40 inches. 


Anselmo series 


The Anselmo series consists of deep, well drained 
soils on uplands and stream terraces. Anselmo soils 
formed in mixed loamy and sandy eolian material. 
Permeability is moderately rapid. The slopes range from 
0 to 30 percent. 

Anselmo soils commonly are adjacent to Dunday, Holt, 
Manter, O'Neill, Ronson, Valentine, and Vetal soils. 
Dunday and Valentine soils have more sand than 
Anselmo soils. Valentine soils do not have a mollic 
epipedon. Unlike Anselmo soils, Holt and Manter soils 
have an argillic horizon and are generally calcareous in 
the C horizon; Holt soils are moderately deep over 
sandstone. O'Neill soils are moderately deep over sand 
and gravel. Ronson soils are moderately deep over 
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sandstone and do not have a cambic horizon. Vetal soils 
have a mollic epipedon that is more than 20 inches 
thick. 

Typical pedon of Anselmo fine sandy loam, 2 to 6 
percent slopes, 300 feet south and 2,580 feet west of 
the northeast corner of sec. 25, T. 34 N., R. 21 W. 


Ap—0 to 6 inches; grayish brown (10YH 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
common very fine roots; neutral; abrupt smooth 
boundary. 

A12—6 to 16 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse medium and fine subangular 
blocky structure; slightly hard, very friable; common 
very fine roots; neutral; clear smooth boundary. 

B2—16 to 22 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak coarse and fine subangular blocky structure; 
slightly hard, very friable; few very fine roots; neutral; 
gradual smooth boundary. 

C1—22 to 44 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; single grained; soft, 
very friable; neutral; clear smooth boundary. 

C2—44 to 60 inches; light gray (10YR 7/2) loamy fine 
sand, pale brown (10YR 6/3) moist; single grained; 
loose; neutral. 


The solum is 11 to 36 inches thick. The mollic 
epipedon is 7 to 20 inches thick. Free carbonates are at 
a depth of 30 to 60 inches. 

The A horizon has value of 3 to 5, dry, and 2 to 3, 
moist, and chroma of 1 or 2. It typically is fine sandy 
loam, but the range includes loam and loamy fine sand. 

The B2 horizon has value of 4 to 6, dry, and 3 to 4, 
moist, and chroma of 2 or 3. It is fine sandy loam or light 
loam. 

The C horizon has value of 5 to 7, dry, and 4 or 5, 
moist, and chroma of 2 or 3. It typically is fine sandy 
loam or loamy fine sand and commonly is coarser as 
depth increases. In some pedons, a layer of silt loam or 
a buried soil is below a depth of 40 inches. 


Barney series 


The Barney series consists of deep, poorly drained 
soils on bottom lands. Barney soils formed in sandy 
alluvium. Permeability is rapid in the loamy surface layer 
and very rapid in the underlying sand. The slopes are 0 
to 2 percent. 

Barney soils commonly are adjacent to Albaton, Boel, 
Els, Inavale, Loup, Munjor, and Ord soils. Unlike Barney 
Soils, Albaton soils are fine textured. Boel, Loup, and Ord 
Soils have a mollic epipedon. Boel, Els, and Ord soils are 
somewhat poorly drained, Inavale soils are somewhat 
excessively drained, and Munjor soils are well drained. 
Munjor and Inavale soils generally are at a slightly higher 
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elevation than Barney soils; in some areas, Inavale soils 
are closer to the streambank. 

Typical pedon of Barney fine sandy loam, 0 to 2 
percent slopes, 300 feet south and 2,600 feet west of 
the center of sec. 32, T. 33 N., R. 23 W. 


A1—0 to 7 inches; gray (10YR 5/1) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; many fine and 
medium roots; 1/2-inch thick layer of partly 
decomposed leaves and grass on the surface; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

C1—7 to 30 inches; light gray (10YR 7/2) fine sand, light 
brownish gray (10YR 5/2) moist; few very thin strata 
of very fine sand; few coarse prominent yellowish 
brown (10 YR 5/4) mottles; single grained; loose; 
few fine roots to a depth of 24 inches; mildly 
alkaline; gradual wavy boundary. 

C2— 30 to 60 inches; light gray (10YR 7/1) sand, gray 
(10YR 6/1) moist; single grained; loose; 6 percent 
gravel, by volume; moderately alkaline. 


The solum is 7 to 10 inches thick. The upper part of 
the A horizon generally is calcareous. 

The A horizon has value of 3 to 5, dry, and 2 or 3, 
moist, and chroma of 1 to 2. It is fine sandy loam, sandy 
loam, or loamy fine sand. 

The C horizon has hue of 10YR; value of 5 to 7, dry, 
and 4 to 5, moist; and chroma of 1 to 3. It is fine sand 
and sand and has strata of finer and coarser material. 
The C horizon is 5 to 10 percent gravel. 


Boel series 


The Boel series consists of deep, somewhat poorly 
drained soils on bottom lands. Boel soils formed in 
sandy and loamy alluvium. Permeability is rapid. The 
slopes are 0 to 2 percent. 

Boel soils commonly are adjacent to Barney, Els, 
Elsmere, Ipage, and Loup soils. Barney soils are poorly 
drained. Unlike Boel soils, Els and Ipage soils do not 
have a mollic epipedon; they generally are at a slightly 
higher elevation. Elsmere soils have a thicker solum and 
are less stratified than Boel soils. Ipage soils have better 
drainage. Loup soils are poorly drained and are at a 
lower elevation. 

Typical pedon of Boel fine sandy loam, 0 to 2 percent 
slopes, 600 feet north of the center of sec. 4, T. 34 N., 
R. 18 W. 


А1—0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, friable; 
common very fine and fine roots; slight 
effervescence; clear smooth boundary. 

AC—7 to 15 inches; dark grayish brown (10YR 4/2) 
loamy sand, very dark grayish brown (10YR 3/2) 
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moist; weak fine granular structure; soft, friable; 
common very fine and fine roots; slight 
effervescence; clear smooth boundary. 

C1—15 to 24 inches; light gray (10YR 7/2) sand, brown 
(10YR 5/3) moist; single grained; loose; few very 
fine roots; thin strata of loamy material; gradual 
wavy boundary. 

C2—24 to 60 inches; light gray (10YR 7/2) sand, pale 
brown (10YR 6/3) moist; common medium 
prominent yellowish red (5YR 5/6) mottles; single 
grained; loose; some strata of loamy material. 


The solum is 10 to 20 inches thick. Sand is at a depth 
of 12 to 48 inches. 

The A horizon has value of 3 to 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is dominantly fine sandy 
loam, but the range includes loam, sandy loam, and 
loamy fine sand. 

The AC horizon is mainly loamy sand but the range 
includes loamy fine sand. 

The C horizon has hue of 10YR to 5Y; value of 6 or 7, 
dry, and 5 or 6, moist; and chroma of 2. It has strata of 
sand, loamy fine sand, sandy loam, fine sandy loam, and 
loam. Buried horizons are common in the C horizon. 


Brocksburg series 


The Brocksburg series consists of well drained soils 
on uplands. Brocksburg soils formed in loamy and 
loesslike material overlying gravelly sand. Permeability is 
moderate in the subsoil and very rapid in the underlying 
material. The slopes are 0 to 1 percent. 

Brocksburg soils are similar to Jansen soils. They 
commonly are adjacent to Jansen, O'Neill, and Meadin 
soils. Unlike Brocksburg soils, Jansen and O'Neill soils 
have a mollic epipedon that is less than 20 inches thick; 
they generally are not so deep to sand and gravel as the 
Brocksburg soils. Meadin soils have a mollic epipedon 
that is less than 20 inches thick, do not have an argillic 
horizon, and are less than 20 inches deep to gravel. 
Meadin soils typically are steeper than Brocksburg soils 
and are more than 35 percent gravel in the control 
section. 

Typical pedon of Brocksburg loam, 0 to 1 percent 
slopes, 1,300 feet east and 65 feet south of the 
northwest corner of sec. 33, T. 33 N., R. 20 W. 


A1—0 to 15 inches; very dark grayish brown (10YR 3/2) 
loam, very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; many fine 
and medium roots; neutral; gradual smooth 
boundary. 

B21t—15 to 21 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate coarse prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm; many fine roots; neutral; gradual smooth 
boundary. 


108 


B22t—21 to 27 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate coarse prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm; common very fine and fine roots; neutral; clear 
smooth boundary. 

C1— 27 to 30 inches; brown (10YR 5/3) loam, dark 
grayish brown (10YR 4/2) moist; weak coarse 
prismatic structure parting to weak medium and 
coarse subangular blocky; hard, friable; common 
very fine and fine roots; neutral; abrupt wavy 
boundary. 

IIC2—30 to 60 inches; pale brown (10YR 6/3) gravelly 
sand, brown (10YR 5/3) moist; single grained; loose; 
few very fine roots to a depth of 36 inches; neutral. 


The solum is 23 to 34 inches thick. The mollic 
epipedon is 20 to 31 inches thick. Sand and gravel are 
at a depth of 24 to 40 inches. 

The A horizon has value of 3 to 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. 

The B2t horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 2 or 3. It is mainly clay loam but 
includes some heavy loam. The B2t horizon is 24 to 33 
percent clay. 

The C1 horizon ranges from 1 to 12 inches in 
thickness; it generally is 2 to 4 inches thick. It is neutral 
to mildly alkaline. In some pedons, there are free 
carbonates in this horizon. 

The IIC2 horizon is mainly medium and coarse sand. 
Some strata are as much as 40 percent gravel. 


Cass series 


The Cass series consists of deep, well drained soils 
on bottom lands. Cass soils formed in mixed sandy and 
loamy alluvium. Permeability is moderately rapid. The 
slopes are 0 to 3 percent. 

Cass soils are adjacent to Boel, Elsmere, Invale, Loup, 
Munjor, and Ord soils. Boel soils are somewhat poorly 
drained; they generally are at the lower elevations on the 
landscape. Elsmere and Ord soils are somewhat poorly 
drained. Elsmere and Inavale soils have more sand in 
the solum than Cass soils. Inavale and Munjor soils do 
not have a mollic epipedon. Loup soils are poorly 
drained. All these soils are on bottom lands. 

Typical pedon of Cass loam, 0 to 2 percent slopes, 
1,000 feet south and 1,700 feet east of the northwest 
corner of sec. 16, T. 34 N., R. 17 W. 


Ap—O to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak medium 
subangular blocky structure parting to weak fine 
granular; hard, friable; common very fine and fine 
roots; abrupt smooth boundary. 

А12—6 to 10 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse subangular blocky structure; hard, very 
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friable; common very fine roots; clear smooth 
boundary. 

AC—410 to 14 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
slightly hard, very friable; common very fine roots; 
clear smooth boundary. 

C1—14 to 20 inches; pale brown (10YR 6/3) very fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak medium and coarse subangular blocky 
structure; slightly hard, very friable; common very 
fine roots; slight effervescence; abrupt smooth 
boundary. 

Ab—20 to 40 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, very friable; 
common very fine roots; strong effervescence; clear 
smooth boundary. 

C2—40 to 60 inches; light brownish gray (10YR 6/2) 
loamy fine sand, very dark grayish brown (10YR 
4/2) moist; few fine faint yellowish brown (10YR 
5/6) mottles below a depth of 44 inches; massive; 
slightly hard, very friable; few very fine roots. 


The mollic epipedon is 10 to 20 inches thick. In some 
pedons, the soil is noncalcareous. In most pedons, the 
Soil is calcareous within a depth of 25 inches. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is dominantly loam, but 
the range includes fine sandy loam and silt loam. Some 
pedons have an AC horizon. 

The C horizon has value of 6 or 7, dry, and 4 or 5, 
moist, and chroma of 2 or 3. It is fine sandy loam, loamy 
fine sand, very fine sand, and sand. Strata of darker 
sandy or loamy material are common in the C horizon. 


Duda series 


The Duda series consists of moderately deep, well 
drained soils on uplands. Duda soils formed in sandy 
material that weathered from or was blown over 
sandstone. Permeability is moderately rapid. The slopes 
range from 0 to 30 percent. 

Duda soils commonly are adjacent to Dunday, Holt, 
Ipage, Tassel, and Valentine soils. Unlike Duda soils, 
Dunday soils are in slightly raised positions, have a 
mollic epipedon, and are deep. Holt soils are in positions 
on the landscape similar to those of Duda soils; unlike 
Duda soils, they have a mollic epipedon and an argillic 
horizon. Ipage soils are at a somewhat lower elevation 
than Duda soils; they are deep and moderately well 
drained. Tassel soils are shallow and generally are along 
low ridges. Valentine soils are deep and are on low 
dunes. 

Typical pedon of Duda loamy fine sand, 3 to 6 percent 
slopes, 600 feet north and 1,200 feet west of the center 
of sec. 33, T. 34 N., R. 21 W. 
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A1— 0 to 6 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
common very fine and fine roots; neutral; gradual 
smooth boundary. 

AC—6 to 18 inches; grayish brown (10YR 5/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure; soft, very friable; 
common very fine and fine roots; neutral; clear 
smooth boundary. 

C—18 to 25 inches; light olive gray (5Y 6/2) loamy fine 
sand, olive (5Y 5/3) moist; weak coarse prismatic 
structure; soft, very friable; few very fine roots; 
strong effervescence at a depth of 21 inches; mildly 
alkaline; gradual wavy boundary. 

Cr1—25 to 30 inches; light gray (5Y 7/2) weakly 
cemented sandstone, light olive gray (5Y 6/2) moist; 
the sandstone crushes to loamy fine sand; massive 
breaking to fine and medium sandstone fragments; 
slightly hard, very friable; few very fine roots; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cr2—30 to 60 inches; white (5Y 8/2) sandstone, light 
olive gray (БҮ 6/2) moist; hard, firm; violent 
effervescence; moderately alkaline. 


The solum is 12 to 24 inches thick. Sandstone is at a 
depth of 20 to 40 inches. The mollic colors extend to a 
depth of less than 10 inches. The depth to lime ranges 
from 20 to more than 40 inches. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 2 or 3. 

The AC horizon has value of 5 or 6, dry, and 4 or 5, 
moist, and chroma of 2 or 3. 

The C horizon has hue of 10YR to 5Y, value of 5 to 7, 
and chroma of 2 or 3. 

The Cr horizon ranges from very soft to hard 
sandstone. In places, it is noncalcareous. 


Dunday series 


The Dunday series consists of deep, well drained soils 
on uplands. Dunday soils formed in eolian sand. 
Permeability is moderately rapid in the upper part of 
these soils and rapid in the lower part. The slopes range 
from 0 to 3 percent. 

Dunday soils commonly are adjacent to Anselmo, 
Duda, Elsmere, Manter, O'Neill, and Valentine soils. 
Anselmo and Manter soils are coarse-loamy in the 
control section; they generally are at a slightly lower 
elevation than Dunday soils. Unlike Dunday soils, Duda 
and Valentine soils do not have a mollic epipedon, and 
Duda have sandstone at depth of 20 to 40 inches; these 
soils are on a hummocky to rolling landscape. Elsmere 
soils are somewhat poorly drained and are at a lower 
elevation than Dunday soils. O'Neill soils have sand and 
gravel at depth of 20 to 40 inches, and are in the more 
level positions on the landscape. 
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Typical pedon of Dunday loamy fine sand, 0 to 3 
percent slopes, in hayland that was once cultivated, 
1,050 feet north and 100 feet west of the southeast 
corner of sec. 34, T. 33 N., R. 19 W. 


Ap—0 to 9 inches; dark gray (10YR 4/1) loamy fine 
sand, black (10YR 2/1) moist; weak coarse 
subangular blocky structure parting to weak fine 
granular; soft, very friable; many fine roots; neutral; 
abrupt smooth boundary. 

A12—9 to 15 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak coarse subangular blocky structure 
parting to weak fine granular; soft, very friable; many 
fine roots; neutral; gradual smooth boundary. 

AC—15 to 29 inches; grayish brown (10YR 5/2) loamy 
fine sand, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure parting to weak fine 
subangular blocky; soft, loose; common fine roots; 
neutral; gradual smooth boundary. 

C—29 to 60 inches; brown (10YR 5/3) loamy fine sand, 
dark brown (10YR 4/3) moist; single grained; slightly 
hard, loose; few fine roots; neutral. 


The solum is 14 to 30 inches thick. The mollic 
epipedon is 10 to 18 inches thick. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. 

The C horizon has value of 5 to 7, dry, and 4 to 6, 
moist, and chroma of 2 or 3. It is mainly loamy fine sand 
and fine sand. 

Some of the Dunday soils in Keya Paha County have 
layers of loamy material within a depth of 40 inches; 
others have shale, sandstone, or siltstone at a depth 
between 40 and 60 inches. These variations are outside 
the limits defined for the Dunday series; however, they 
do not significantly affect the use or behavior of these 
soils. 


Els series 


The Els series consists of deep, somewhat poorly 
drained soils on bottom lands and in upland swales. Els 
Soils formed in sandy material deposited by water and 
wind. Permeability is rapid. The slopes are 0 to 2 
percent. 

Els soils commonly are adjacent to Barney, Elsmere, 
Inavale, Ipage, Loup, Ord, and Valentine soils. Unlike Els 
Soils, Barney and Loup soils are poorly drained. Elsmere, 
Loup, and Ord soils have a mollic epipedon. Invale, 
Ipage, and Valentine soils have better drainage than the 
Els soils. Ord soils are coarse-loamy in the control 
section. Valentine soils are rolling to hilly. 

Typical pedon of Els fine sand, O to 2 percent slopes, 
1,000 feet west of the southeast corner of sec. 15, T. 34 
N., R. 19 W. 


А1—0 to 7 inches; gray (10YR 5/1) fine sand, very dark 
grayish brown (10YR 3/2) moist; weak fine granular 


110 


structure crushing to single grained; soft, loose; 
many fine and common medium roots; mildly 
alkaline; clear smooth boundary. 

AC—7 to 13 inches; light brownish gray (10YR 6/2) fine 
sand, dark grayish brown (10YR 4/2) moist; single 
grained; slightly hard, loose; many fine roots; 
neutral; gradual smooth boundary. 

C1—13 to 24 inches; light gray (10YR 7/2) fine sand, 
pale brown (10YR 6/3) moist; few medium distinct 
yellowish brown (10YR 5/4) mottles; single grained; 
slightly hard, loose; few fine roots; neutral; gradual 
smooth boundary. 

C2—24 to 60 inches; white (10YR 8/2) fine sand, pale 
brown (10YR 6/3) moist; few medium distinct 
yellowish brown (10YR 5/4) mottles; single grained; 
soft, loose; few fine and very fine roots to a depth of 
30 inches; mildly alkaline. 


The solum is 10 to 16 inches thick. The mollic color in 
the epipedon extends to a depth of less than 10 inches. 

The A horizon has value of 4 to 6, dry, and 3 or 4, 
moist, and chroma of 1 or 2. It is dominantly fine sand, 
but the range includes loamy sand and loamy fine sand. 

The C horizon has hue of 10YR or 2.5Y; value of 6 to 
8, dry, and 5 to 7, moist; and chroma of 1 to 3. It has 
few to many faint to prominent mottles. In some pedons, 
a buried horizon of darker, finer textured material is in 
the C2 horizon. 


Elsmere series 


The Elsmere series consists of deep, somewhat poorly 
drained soils on bottom lands and stream terraces and in 
upland swales. Elsmere soils formed in eolian and 
alluvial fine sand. Permeability is rapid. The slopes are 0 
to 2 percent. 

Elsmere soils are similar to Els soils. They commonly 
are adjacent їо Ipage, Loup, Ord, and Valentine soils. 
Unlike Elsmere soils, Els, Ipage, and Valentine soils do 
not have a mollic epipedon. Ipage and Valentine soils 
have better drainage than Elsmere soils, and they have 
hummocky to rolling topography. Ord and Elsmere soils 
are in similar positions on the landscape, but Ord soils 
are coarse-loamy in the control section. Loup soils are 
poorly drained and are in the lowest positions on the 
landscape. 

Typical pedon of Elsmere loamy fine sand, 0 to 2 
percent slopes, 2,300 feet south and 250 feet east of 
the northwest corner of sec. 23, T. 34 N., R. 18 W. 


A1—O to 12 inches; dark gray (10YR 4/1) loamy fine 
sand, black (10YR 2/1) moist; weak fine granular 
structure; soft, very friable; many very fine to 
medium roots; mildly alkaline; clear smooth 
boundary. 

AC—12 to 24 inches; light brownish gray (10YR 6/2) 
loamy fine sand, dark gray (10YR 4/1) moist; single 
grained; soft, loose; few very fine and fine roots; 
mildly alkaline; gradual smooth boundary. 


Soil survey 


C1—24 to 33 inches; light gray (10YR 7/2) fine sand, 
gray to light brownish gray (10YR 6/2) moist; 
common medium prominent yellowish brown (10YR 
5/4 and 5/6) mottles; single grained; slightly hard, 
loose; few very fine roots; mildly alkaline; gradual 
wavy boundary. 

C2—33 to 60 inches; grayish brown (2.5Y 5/2) fine sand, 
dark grayish brown (2.5Y 4/2) moist; single grained; 
hard, loose; mildly alkaline. 


The solum is 16 to 30 inches thick. The mollic 
epipedon is 10 to 16 inches thick. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is dominantly loamy fine 
sand, but the range includes fine sandy loam and loamy 
sand. The A horizon is neutral to mildly alkaline. 

The AC horizon has value of 5 or 6, dry, and 4 or 5, 
moist, and chroma of 2. It is loamy fine sand, loamy 
sand, or fine sand. 

The C horizon has hue of 10YR or 2.5Y; value of 5 to 
7, dry, and 4 to 6, moist; and chroma of 1 to 3. It is 
neutral to mildly alkaline. 


Holt series 


The Holt series consists of moderately deep, well 
drained soils on uplands. Holt soils formed in the 
residuum of calcareous sandstone. Permeability is 
moderate. The slopes range from 0 to 11 percent. 

Holt soils commonly are adjacent to Duda, Manter, 
Tassel, Valentine, and Vetal soils. Duda soils are coarser 
textured in the control section than Holt soils, and they 
are on hummocks. Manter and Tassel soils are in 
fandscape positions similar to these of Holt soils; 
however, Manter soils are deep over sandstone, and 
Tassel soils are shallow over sandstone. Valentine soils 
are deep, and they are on hummocks and dunes. Vetal 
soils are in large, level areas; they have a mollic 
epipedon that is more than 20 inches thick. 

Typical pedon of Holt fine sandy loam, 0 to 2 percent 
slopes, 150 feet east and 800 feet north of the 
southwest corner of sec. 29, T. 34 N., R. 24 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark brown (10YR 2/2) moist; 
weak fine granular structure; soft, very friable; many 
fine and few medium roots; neutral; abrupt smooth 
boundary. 

A12—6 to 10 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, very dark brown (10YR 2/2) 
moist; weak coarse prismatic structure parting to 
weak medium granular; soft, very friable; many fine 
and few medium roots; neutral; clear smooth 
boundary. 

B21t—10 to 13 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very dark grayish brown (10YR 
3/2) moist; moderate coarse prismatic structure 
parting to weak medium and fine subangular blocky; 
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slightly hard, firm; common fine and few medium 
roots; neutral; clear smooth boundary. 

B22t—13 to 17 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very dark grayish brown (10YR 
3/2) moist; moderate coarse prismatic structure 
parting to moderate medium subangular blocky; 
hard, firm; common fine roots; mildly alkaline; clear 
smooth boundary. 

B3—17 to 21 inches; brown (10YR 5/3) fine sandy loam, 
dark grayish brown (10YR 4/2) moist; weak coarse 
prismatic structure crushing to single grained; few 
light gray (10YR 7/2) weakly cemented sandstone 
fragments 3 to 5 mm in diameter; slightly hard, very 
friable; few fine roots; mildly alkaline; clear smooth 
boundary. 

C—21 to 34 inches; light gray (10YR 7/2) very weakly 
cemented sandstone, grayish brown (10YR 5/2) 
moist; the sandstone crushes to light gray (10YR 
7/2) loamy fine sand; single grained; few to 
common hard sandstone fragments 5 to 15 mm in 
diameter; loose, very friable; few fine roots; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

Cr—34 to 60 inches; light gray (10YR 7/1) sandstone, 
grayish brown (10YR 5/2) moist; massive breaking 
to fragments of sandstone; very hard, very firm; 
violent effervescence; moderately alkaline. 


The solum is 18 to 28 inches thick. The mollic 
epipedon is 7 to 18 inches thick; in most pedons, it 
includes the upper part of the B horizon. The depth to 
bedrock ranges from 20 to 36 inches. Free carbonates 
are at a depth of 14 to 30 inches. The solum is neutral 
or mildly alkaline. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is dominantly fine sandy 
loam, but the range includes sandy loam and loamy fine 
sand. 

The B2 horizon has value of 4 or 5, dry, and 3 or 4, 
moist, and chroma of 2 or 3. It typically is fine sandy 
loam or loam. 

The C horizon has value of 6 or 7, dry, and 4 to 6, 
moist, and chroma of 2 or 3. It is mildly alkaline or 
moderately alkaline. 


Inavale series 


The Inavale series consists of deep, somewhat 
excessively drained soils on bottom lands. Inavale soils 
formed in recent sandy alluvium. Permeability is rapid. 
The slopes range from O to 11 percent. 

Inavale soils commonly are adjacent to Boel, Cass, 
Els, Elsmere, Marlake, Munjor, and Ord soils. Unlike 
Inavale soils, Boel, Els, Elsmere, and Ord soils are 
somewhat poorly drained and Marlake soils are very 
poorly drained. Cass, Elsmere, and Ord soils have a 
mollic epipedon, which Inavale soils do not have. Cass 
and Munjor soils are loamy and are more calcareous 
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than Inavale soils. Boel, Marlake, and Ord soils are in 
lower positions on the landscape. 

Typical profile of Inavale loamy fine sand, 0 to 3 
percent slopes, 400 feet north and 2,500 feet west of 
the center of sec. 32, T. 33 N., R. 23 W. 


А1—0 to 5 inches; grayish brown (10YR 5/2) loamy fine 
sand, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; loose, very friable; many fine 
and medium roots; moderately alkaline; slight 
effervescence between depths of 3 and 5 inches; 
clear smooth boundary. 

AC—5 to 15 inches; light brownish gray (10YR 6/2) fine 
sand, grayish brown (10YR 5/2) moist; single 
grained; loose; few medium and fine roots; 
moderately alkaline; gradual wavy boundary. 

C1—15 to 44 inches; light gray (10YR 7/2) sand, light 
brownish gray (10YR 6/2) moist; some thin strata of 
coarse sand and fine sand; single grained; loose; 
very few fine roots; moderately alkaline; clear 
smooth boundary. 

C2—44 to 54 inches; light gray (10YR 7/2) gravelly 
sand, light brownish gray (10YR 6/2) moist; 25 
percent gravel; single grained; loose; moderately 
alkaline; clear smooth boundary. 

C3—54 to 60 inches; light gray (10YR 7/1) fine sand, 
gray (10YR 6/1) moist; single grained; loose; 
moderately alkaline. 


The solum is 10 to 28 inches thick. In most pedons, 
the soil is mildly alkaline to moderately alkaline. 

The A horizon has value of 5 to 7, dry, and 4 or 5, 
moist, and chroma of 2 or 3. It is dominantly loamy fine 
sand, but the range includes fine sand, loamy sand, 
sandy loam, and fine sandy loam. In some pedons, the 
soil is calcareous. 

The AC horizon has value of 5 to 7, dry, and 5 or 6, 
moist, and chroma of 2 or 3. It is loamy fine sand or fine 
sand. 

The C horizon has value of 6 or 7, dry, and 5 or 6, 
moist, and chroma of 2 or 3. It is dominantly fine sand or 
sand, but there are strata of fine sandy loam, coarse 
sand, and gravel. In some pedons, there are a few faint 
mottles below a depth of 40 inches. 


lpage series 


The Ipage series consists of deep, moderately well 
drained soils on stream terraces and in upland valleys. 
Ipage soils formed in sandy alluvium and eolian material. 
Permeability is rapid. The slopes range from 0 to 3 
percent. 

Ipage soils commonly are adjacent to Els, Elsmere, 
Loup, Ord, and Valentine soils. Els, Elsmere, and Ord 
soils are somewhat poorly drained and are at a slightly 
lower elevation than Ipage soils. Elsmere, Ord, and Loup 
soils have a mollic epipedon, which Ipage soils do not 
have. Loup soils are poorly drained and are at a lower 
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elevation than ipage soils. Valentine soils are 
excessively drained and are on hummocks and dunes. 
Typical pedon of Іраде loamy fine sand, 0 to 3 percent 
slopes, 1,000 feet north and 600 feet west of the 
southeast corner of sec. 15, T. 34 N., R. 18 W. 


А1—0 to 6 inches; dark gray (10YR 4/1) loamy fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; many 
medium and fine roots; neutral; clear smooth 
boundary. 

AC— to 14 inches; brown (10YR 5/3) fine sand, grayish 
brown (10YR 5/2) moist; single grained; soft, very 
friable; many fine and medium roots; neutral; clear 
smooth boundary. 

C1—14 to 30 inches; pale brown (10YR 6/3) fine sand, 
light brownish gray (10YR 6/2) moist; common 
coarse prominent yellowish brown (10YR 5/6, moist) 
mottles; single grained; soft, loose; few fine roots; 
neutral; gradual smooth boundary. 

C2—30 to 60 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (2.5Y 6/2) moist; common 
medium prominent yellowish brown (10YR 5/6) 
mottles; single grained; soft, loose; neutral. 


The solum is 6 to 20 inches thick. The A horizon is 3 
to 9 inches thick. 

The A horizon has value of 4 or 5, dry, and 3 or 4, 
moist, and chroma of 1 or 2. It is dominantly loamy fine 
sand, but the range includes loamy sand and fine sand. 

The AC horizon has value of 5 or 6, dry, and 4 or 5, 
moist, and chroma of 2 or 3. 

The C horizon has value of 6 or 7, dry, and 5 or 6, 
moist, and chroma of 2 or 3. There are few to common 
faint to prominent mottles within a depth of 40 inches. 
The mottles are brownish yellow or yellowish brown. The 
C horizon commonly is fine sand, but the range includes 
sand. 


Jansen series 


The Jansen series consists of well drained soils on 
uplands. Jansen soils formed in loamy material and 
loesslike material overlying sand and gravelly sand. 
Permeability is moderate in the solum and very rapid in 
the underlying material. The slopes range from 0 to 6 
percent. 

Jansen soils are similar to Brocksburg soils. They are 
adjacent to Brocksburg, Meadin, O'Neill, and Ree soils. 
Unlike Jansen soils, Brocksburg soils have a mollic 
epipedon that is more than 20 inches thick. Meadin soils 
are shallow over gravel and are steeper than Jansen 
Soils. O'Neill soils have more sand and less clay in the B 
horizon. Ree soils have sand at a depth of more than 40 
inches. 

Typical pedon of Jansen loam, 0 to 2 percent slopes, 
in a pasture 50 feet west and 900 feet north of the 
southeast corner of sec. 25, T. 33 N., R. 21 W. 


Soil survey 


А1—0 to 9 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak fine 
granular structure; hard, friable; many fine and 
medium roots; neutral; clear smooth boundary. 

B21t—9 to 16 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate coarse prismatic structure parting to weak 
medium subangular blocky; very hard, firm; slightly 
acid; many fine and medium roots; neutral; gradual 
wavy boundary. 

B22t—16 to 24 inches; brown (10YR 5/3) clay loam, 
dark grayish brown (10YR 4/2) moist; moderate 
coarse prismatic structure parting to weak medium 
subangular blocky; very hard, firm; clay coatings on 
the faces of peds; many fine roots; neutral; abrupt 
wavy boundary. 

IIC1—24 to 27 inches; light brownish gray (10YR 6/2) 
loamy sand, brown (10YR 5/3) moist; single grained; 
soft, loose; many fine roots; neutral; clear wavy 
boundary. 

IIC2—27 to 60 inches; light gray (10YR 7/2) gravelly 
sand, very pale brown (10YR 7/3) moist; single 
grained; soft, loose; few very fine and fine roots in 
the upper 6 inches; mildly alkaline. 


The thickness of the solum and the depth to sand and 
gravel range from 20 to 36 inches. The mollic epipedon 
is 7 to 20 inches thick. The soil is neutral in the solum 
and neutral to mildly alkaline in the C horizon. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is silt loam, loam, fine 
sandy loam, or sandy loam. 

The Bet horizon has value of 4 to 6, dry, and З or 4, 
moist, and chroma of 2 or 3. It is loam or clay loam. 

The IIC horizon has value of 6 or 7, dry, and 5 or 6, 
moist, and chroma of 2 or 3. Between depths of 20 and 
27 inches, it ranges from gravelly loam to gravelly sand. 
Below a depth of 27 inches, it is mainly gravelly sand but 
includes strata of sand and gravel. 


Keota series 


The Keota series consists of moderately deep, well 
drained soils on uplands. Keota soils formed in material 
that weathered from siltstone. Permeability is moderate. 
The slopes range from 15 to 60 percent. 

The Keota soils in Keya Paha County are in a more 
humid climate than is typical for the Keota series. This 
difference, however, does not alter the use or behavior 
of these soils. 

Keota soils commonly are adjacent to Mariaville and 
Paka soils. Mariaville soils are shallow and generally are 
Steeper than Keota soils. Unlike Keota soils, Paka soils 
are deep and have a mollic epipedon; they are level to 
gently sloping. 

Typical pedon of Keota silt loam in an area of 
Mariaville-Keota silt loams, 15 to 60 percent slopes, 
1,300 feet south of the center of sec. 1, T. 32 N., R. 22 
W. 
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А1—0 to 5 inches; gray (10YR 6/1) silt loam, very dark 
grayish brown (10 YR 3/2) moist; weak fine granular 
structure; slightly hard, friable; many fine and 
medium roots; violent effervescence; moderately 
alkaline; clear smooth boundary. 

AC—5 to 12 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; hard, friable; many fine and 
medium roots; violent effervescence; moderately 
alkaline; clear smooth boundary. 

C—12 to 36 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; hard, 
friable; few fine roots; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

Cr—36 to 60 inches; very pale brown (10YR 7/3) 
siltstone, pale brown (10 YR 6/3) moist; massive 
breaking to medium and coarse angular blocky 
fragments; very hard, firm; few fine roots in fractures 
in the upper few inches; violent effervescence; 
moderately alkaline. 


The solum is 7 to 14 inches thick. The depth to 
carbonates ranges from 0 to 10 inches. Siltstone is at a 
depth of 20 to 40 inches. 

The A horizon has value of 5 to 7, dry, and 3 to 5, 
moist, and chroma of 1 to 3. It is loam or silt loam. The 
A horizon is neutra! to mildly alkaline. 

The AC horizon has hue of 2.5Y to 10YR; value of 5 
to 7, dry, and 4 to 6, moist; and chroma of 1 to 3. 

The C horizon has hue of 2.5Y to 7.5YR; value of 6 to 
8, dry, and 5 to 7, moist; and chroma of 2 or 3. 


Labu series 


The Labu series consists of moderately deep, well 
drained soils on residual uplands. Labu soils formed in 
clay that weathered from shale. Permeability is slow. The 
slopes range from 6 to 30 percent. 

Labu soils commonly are adjacent to Mariaville, Paka, 
Sansarc, and Verdel soils. Mariaville and Paka soils 
formed in material that weathered from siltstone. 
Mariaville soils are shallow, and Paka soils are deep. 
Sansarc soils are shallow over bedded shale, and they 
generally are steeper than Labu soils. Verdel soils are 
deep and have a mollic epipedon that is 20 to 30 inches 
thick. They are on the lower toe slopes. 

Typical pedon of Labu silty clay, in an area of Labu- 
Sansarc silty clays, 11 to 30 percent slopes, 150 feet 
South and 450 feet east of the northwest corner of sec. 
9, T. 34 N., R. 17 W. 


А1—0 to 5 inches; dark grayish brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) moist; 
weak fine subangular blocky structure parting to 
weak fine granular; hard, firm; common fine roots; 
slight effervescence; moderately alkaline; clear 
smooth boundary. 
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B2—5 to 20 inches; grayish brown (2.5Y 5/2) clay, dark 
grayish brown (10YR 4/2) moist; moderate coarse 
prismatic structure parting to weak medium 
subangular blocky; very hard, very firm; common fine 
roots; slight effervescence; moderately alkaline; 
gradual wavy boundary. 

C—20 to 36 inches; light olive brown (2.5Y 5/4) clay, 
grayish brown (2.5Y 5/2) moist; weak coarse 
prismatic structure parting to weak medium and fine 
subangular blocky; hard, firm; few fine roots; 
common pressure faces; few distinct concretions of 
lime; strong effervescence; moderately alkaline; 
clear wavy boundary. 

Cr—36 to 60 inches; light brownish gray (2.5Y 6/2) 
bedded shale, grayish brown (2.5Y 5/2) moist; 
massive breaking to moderate medium and coarse 
platy fragments; very hard, firm; strong 
effervescence; moderately alkaline. 


The solum is 20 to 28 inches thick. The depth to free 
carbonates is 0 to 12 inches. The surface layer is 4 to 6 
inches thick. 

The A horizon has hue of 10YR or 2.5Y; value of 4 or 
5, dry, and 3 or 4, moist; and chroma of 2 or 3. It is 
dominantly silty clay, but the range includes clay. 

The B horizon has hue of 10YR or 2.5Y; value of 5 or 
6, dry, and 4 or 5, moist; and chroma of 2 to 3. The 
darker colors are in the upper part of the horizon. The B 
horizon is silty clay or clay. 

The C horizon has hue of 10YR or 2.5Y; value of 5 or 
6, dry, and 4 or 5, moist; and chroma of 2 to 4. It is clay 
or shaly clay. In some pedons, fine gypsum crystals are 
in the C horizon. 

The Cr horizon has hue of 10YR or 2.5Y; value of 6 or 
7, dry, and 5 or 6, moist; and chroma of 2 to 4. The platy 
fragments of shale are medium or coarse. 


Loup series 


The Loup series consists of deep, very poorly drained 
and poorly drained soils on bottom lands. Loup soils 
formed in sandy and loamy alluvium. Permeability is 
rapid. The slopes are 0 to 2 percent. 

Loup soils commonly are adjacent to Albaton, Els, 
Elsmere, Inavale, Marlake, and Ord soils. Unlike Loup 
Soils, Albaton soils have clay in the control section. Els, 
Elsmere, and Ord soils are somewhat poorly drained, 
and Inavale soils are somewhat excessively drained; 
these soils generally are at a slightly higher elevation 
than Loup soils. Marlake soils do not have a mollic 
epipedon; they are at a lower elevation than Loup soils 
and are covered with water throughout much of the year. 

Typical pedon of Loup fine sandy loam, 0 to 2 percent 
slopes, 2,100 feet south and 500 feet east of the 
northwest corner of sec. 36, T. 34 N., R. 21 W. 


А1—0 to 11 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark brown (10YR 2/2) moist; weak fine 
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granular structure; hard, friable; common very fine 
and fine roots; a layer of partly decayed leaves and 
stems is on the surface; effervescence; moderately 
alkaline; clear smooth boundary. 

AC—11 to 14 inches; light brownish gray (10YR 6/2) 
loamy fine sand, grayish brown (10YR 5/2) moist; 
few fine faint pale brown (10YR 6/3) mottles; single 
grained; slightly hard, very friable; common fine 
roots; moderately alkaline; gradual smooth 
boundary. 

C1—414 to 31 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; single grained; 
soft, loose, few fine roots; moderately alkaline; clear 
smooth boundary. 

Ab—31 to 37 inches; light gray (10YR 6/1) loamy fine 
sand, gray (10YR 5/1) moist; single grained; slightly 
hard, very friable; few fine roots; slight 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C2—37 to 60 inches; light gray (10YR 7/2) fine sand, 
light brownish gray (10YR 6/2) moist; many fine 
prominent brownish yellow (10YR 6/6) mottles; 
single grained; slightly hard, loose; slight 
effervescence; moderately alkaline. 


The solum is 10 to 20 inches thick. The mollic 
epipedon is 7 to 16 inches thick. 

The A horizon has value of 3 or 4, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It ranges from neutral to 
moderately alkaline. 

The AC horizon, where present, is transitional in color 
and texture to the C horizon. 

The C horizon has hue of 10YR or 2.5Y; value of 6 or 
7, dry, and 5 or 6, moist; and chroma of 1 or 2. It is 
mildly alkaline to moderately alkaline. A buried A horizon 
is in some pedons. 


Mantor series 


The Manter series consists of deep, well drained, soils 
on uplands. Manter soils formed in eolian loamy and 
sandy material overlying sandstone. Permeability is 
moderately rapid. The slopes range from 0 to 17 
percent. 

The Manter soils in Keya Paha County are in a humid 
climate, which is not typical for the Manter series. This 
difference, however, does not affect the use or behavior 
of these soils. 

Manter soils commonly are adjacent to Anselmo, 
Dunday, Holt, O'Neill, Vetal, and Wewela soils. Unlike 
Manter soils, Anselmo, Dunday, O'Neill, and Vetal soils 
do not have an argillic horizon. Dunday soils are on 
hummocks. O'Neill soils are at a slightly higher elevation 
than Manter soils, and Wewela soils are at a lower 
elevation. Vetal and Holt soils are in positions on the 
landscape similar to those of Manter soils. O'Neill soils 
have gravelly sand at a depth of 20 to 40 inches, Holt 
soils have sandstone, and Wewela soils have shale. 


Soil survey 


Vetal soils have a mollic epipedon that is more than 20 
inches thick. 

Typical pedon of Manter foamy fine sand, 0 to 3 
percent slopes, 150 feet north and 75 feet east of the 
southwest corner of sec. 1, T. 33 N., R. 21 W. 


Ap—O to 6 inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, loose; 
common fine roots; neutral; clear smooth boundary. 

A3—6 to 12 inches; brown (10YR 5/3) loamy fine sand, 
dark grayish brown (10YR 4/2) moist; weak coarse 
prismatic structure parting to weak fine granular; 
Soft, very friable; common fine roots; neutral; gradual 
smooth boundary. 

B21t—12 to 17 inches; pale brown (10YR 6/3) sandy 
loam, brown (10YR 5/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, very friable; 
common fine roots; neutral; gradual smooth 
boundary. 

B22t—17 to 24 inches; pale brown (10YR 6/3) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure parting to weak 
medium subangular blocky; hard, firm; few very fine 
roots; neutral; gradual wavy boundary. 

C—24 to 48 inches; light gray (10YR 7/2) loamy fine 
sand, grayish brown (10YR 5/2) moist; weak coarse 
prismatic structure parting to single grained; soft, 
loose; few fine roots to a depth of 36 inches; mildly 
alkaline; gradual wavy boundary. 

Cr—48 to 60 inches; white (5Y 8/2) weathered 
sandstone, light brownish gray (2.5Y 4/2) moist; the 
sandstone crushes to loamy fine sand; massive; 
hard, firm; mildly alkaline. 


The solum is more than 15 inches thick. Calcareous 
material is at a depth of 20 to 60 inches. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 2 or 3. It is dominantly loamy fine 
sand, but the range includes fine sandy loam or sandy 
loam. 

The B2 horizon has value of 5 to 7, dry, and 3 to 6, 
moist, and chroma of 2 to 4. It is dominantly fine sandy 
loam, but the range includes sandy loam. 

The C horizon has value of 6 to 8, dry, and 5 or 6, 
moist, and chroma of 2 or 3. It is loamy sand, loamy fine 
sand, or fine sand. In some pedons, below a depth of 40 
inches, the C horizon is soft, weathered or hard, 
cemented sandstone. 


Mariaville series 


The Mariaville series consists of shallow, well drained 
soils on uplands. Mariaville soils formed in silty material 
that weathered from siltstone. Permeability is moderate. 
The slopes range from 3 to 60 percent. 

Mariaville soils commonly are adjacent to Keota and 
Paka soils. Unlike Mariaville soils, Keota soils are 
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moderately deep; they generally are slightly lower on the 
slopes or are on smoother slopes. Paka soils are deep 
and have a mollic epipedon and an argillic horizon; they 
generally are lower on the slopes and are on smoother 
slopes or concave slopes. 

Typical pedon of Mariaville silt loam, in an area of 
Mariaville-Keota silt loams, 15 to 60 percent slopes, 
1,600 feet south of the center of sec. 1, T. 32 N., R. 22 
W. 


А1—0 to 4 inches; grayish brown (10 YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; many fine roots; 
strong effervescence; mildly alkaline; gradual 
smooth boundary. 

AC—4 to 10 inches; pale brown (10YR 6/3) silt loam, 
brown (10YR 4/3) moist; weak coarse blocky 
structure parting to weak medium and fine 
subangular blocky; soft, very friable; common fine 
and few large roots; strong effervescence (14 
percent calcium carbonate); moderately alkaline; 
gradual smooth boundary. 

C—10 to 16 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; soft, very friable; common fine 
roots; strong effervescence (8 percent calcium 
carbonate); moderately alkaline; abrupt wavy 
boundary. 

Cr—16 to 60 inches; very pale brown (10YR 7/3) 
siltstone, brown (10YR 5/3) moist; moderate coarse 
platy fragments; hard, friable; common fine roots 
between fragments in the upper few inches; strong 
effervescence (5 percent calcium carbonate); 
moderately alkaline. 


The solum is 7 to 14 inches thick. Siltstone is at a 
depth of 10 to 20 inches. 

The A horizon has value of 3 to 5, dry, and 2 or 3, 
moist, and chroma of 2. It is loam and silt loam. The A 
horizon is mildly alkaline to moderately alkaline. 

The AC horizon has hue of 2.5Y or 10YR; value of 4 
to 6, dry, and 3 to 5, moist; and chroma of 2 or 3. 

The C horizon has hue of 7.5YR to 2.5Y; value of 5 to 
7, dry, and 4 to 6, moist; and chroma of 2 to 4. It is 
mildly alkaline to moderately alkaline. 


Marlake series 


The Marlake series consists of deep, very poorly 
drained soils on low bottom lands and in upland 
depressions. Marlake soils formed in alluvial sand. 
Permeability is rapid. The slopes are 0 to 1 percent. 

Marlake soils commonly are adjacent to Barney, 
Inavale, Ipage, and Loup soils. Barney and Loup soils 
generally have better drainage than Marlake soils; they 
are not covered with water during the growing season in 
the spring. Inavale soils are somewhat excessively 
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drained, and Іраде soils are moderately well drained to 
well drained. All these soils are at a higher elevation 
than Marlake soils. 

Typical pedon of Marlake loamy fine sand, O to 1 
percent slopes, 2,000 feet east of the southwest corner 
of sec. 16, T. 34 N., 23 W. 


A11—0 to 4 inches; dark gray (5Y 4/1) loamy fine sand, 
black (5Y 2/1) moist; weak fine granular structure; 
soft, very friable; many fine and medium roots; a 
layer of partly decayed leaves and stems is on the 
surface; snail shells; strong effervescence; 
moderately alkaline; clear wavy boundary. 

A12—4 to 8 inches; gray (5Y 5/1) loamy fine sand, dark 
olive gray (БҮ 3/2) moist; massive; slightly hard, 
friable; many fine and common medium roots; snail 
shells; strong effervescence; moderately alkaline; 
clear wavy boundary. 

C1—8 to 36 inches; light gray (БҮ 7/2) stratified loamy 
sand and fine sand, light olive gray (БҮ 6/2) moist; 
few fine prominent yellow mottles (10YR 7/6); single 
grained; slightly hard, loose; snail shells; common 
fine and medium roots to a depth of 18 inches; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—36 to 60 inches; light gray (2.5Y 7/2) fine sand, light 
brownish gray (2.5Y 6/2) moist; single grained; 
slightly hard, loose; strong effervescence; mildly 
alkaline. 


The solum is 6 to 24 inches thick. The mollic color 
extends to a depth of 6 to 10 inches. These soils 
commonly have snail shells throughout the profile. 

The A horizon has hue of 10YR to 5Y; value of 4 or 5, 
dry, and 2 or 3, moist; and chroma of 1 or 2. It is loamy 
sand, loamy fine sand, or fine sandy loam. The A horizon 
ranges from neutral to moderately alkaline. 

The AC horizon, where present, is transitional to the C 
horizon. 

The C horizon has hue of 10YR to 5Y; value of 5 to 7, 
dry, and 4 to 6, moist; and chroma of 1 to 3. Strata of 
finer and coarser textured material are common in the C 
horizon. The mottles range from faint to prominent and 
from brown to yellow. 


Meadin series 


The Meadin series consists of excessively drained 
soils on gravelly uplands, low ridges, slope breaks, and 
foot slopes. Meadin soils formed in loamy material 
overlying sandy and gravelly material. Permeability is 
rapid. The slopes range from 3 to 30 percent. 

Meadin soils commonly are adjacent to Anselmo, 
O'Neill, Simeon, and Valentine soils. Unlike Meadin soils, 
Anselmo soils are deep and do not have gravel within a 
depth of 40 inches. O'Neill soils are moderately deep 
and have sand and gravelly sand at a depth between 20 
and 36 inches. Simeon soils are in positions on the 
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landscape similar to those of Meadin soils; however, 
they have less gravel and more coarse sand within a 
depth of 20 inches. Valentine soils are deep, sandy soils 
on dunes and hummocks. 

Typical pedon of Meadin gravelly sandy loam, 3 to 30 
percent slopes, 2,000 feet south and 50 feet east of the 
northwest corner of sec. 28, T. 35 N., R. 17 W. 


А1—0 to 7 inches; dark gray (10YR 4/2) gravelly sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; loose; 10 to 15 percent 
fine medium gravel; many fine and few medium 
roots; neutral; clear smooth boundary. 

AC—7 to 11 inches; brown (10YR 4/3) gravelly loamy 
sand, dark brown (10YR 3/3) moist; single grained; 
loose; many fine roots; neutral; clear smooth 
boundary. 

IIC1—11 to 33 inches; light brownish gray (10YR 6/2) 
very gravelly sand, brown (10YR 5/3) moist; single 
grained; loose; 50 percent gravel, by volume; few 
fine roots to a depth of 24 inches; neutral; clear 
smooth boundary. 

IIC2—33 to 60 inches; light gray (10YR 7/2) sand, pale 
brown (10YR 6/3) moist; single grained; loose; 
neutral. 


The solum is 7 to 19 inches thick. The mollic epipedon 
generally is 10 to 14 inches thick; in some places where 
the soil is loam or sandy loam, the mollic epipedon is 
only about 7 inches thick. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is loam, sandy loam, 
gravelly sandy loam, loamy fine sand, or loamy sand. It 
ranges from medium acid to neutral. 

The AC horizon has value of 4 to 6, dry, and 3 or 4, 
moist, and chroma of 2 or 3. It is loose sandy loam, 
gravelly sandy loam, loamy sand, or gravelly loamy sand. 

The IIC horizon has value of 6 or 7, dry, and 5 or 6, 
moist, and chroma of 2 to 4. It consists of stratified sand 
and gravel and is 35 to 70 percent gravel, by volume. In 
some areas, sandstone is at a depth below 40 inches. 


Munjor series 


The Munjor series consists of deep, well drained soils 
on bottom lands. Munjor soils formed in loamy and 
sandy alluvium. Permeability is moderately rapid. The 
slopes are 0 to 2 percent. 

Munjor soils commonly are adjacent to Boel and 
Inavale soils. Unlike Munjor soils, Boel soils are 
somehwat poorly drained, and Inavale soils have a 
sandy control section. 

Typical pedon of Munjor fine sandy loam, O to 2 
percent slopes, 500 feet west and 1,000 feet north of 
the center of sec. 32, T. 33 N., R. 23 W. 


А1—0 to 6 inches; gray (10YR 6/1) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
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granular structure; soft, very friable; common fine 
and medium roots; slight effervescence; mildly 
alkaline; clear smooth boundary. 

С1—6 to 24 inches; gray (10YR 6/2 and 7/2) fine sandy 
loam, dark gray (10YR 4/1) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable; common fine and medium roots; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

C2—24 to 36 inches; gray (10YR 6/2) stratified loam 
and fine sandy loam, dark grayish brown (10YR 4/2) 
moist; weak medium and fine subangular blocky 
structure; slightly hard, friable; common fine roots; 
violent effervescence; moderately alkaline; clear 
smooth boundary. 

C3—36 to 60 inches; light gray (10YR 7/2) loamy fine 
sand, gray (10YR 6/2) moist; single grained; soft, 
loose; few fine roots; violent effervescence; 
moderately alkaline. 


The solum is 4 to 14 inches thick. The mollic colors do 
not extend to a depth of more than 6 inches. These soils 
are mildly alkaline to moderately alkaline throughout. 

The A horizon has value of 5 or 6, dry, and 3 or 4, 
moist, and chroma of 1 or 2. It generally is fine sandy 
loam, but the range includes sandy loam, loamy sand, 
and loam. 

The C horizon has value of 5 to 7, dry, and 4 to 6, 
moist, and chroma of 2. It is stratified. 


O'Neill series 


The O'Neill series consists of well drained soils on 
uplands and high stream terraces. O'Neill soils formed in 
loamy material overlying sand and gravel. Permeability is 
moderately rapid in the solum and very rapid in the 
underlying material. Slopes are 0 to 9 percent. 

O'Neill soils commonly are adjacent to Jansen, 
Meadin, Simeon, and Valentine soils. Unlike O'Neill soils, 
Jansen soils have a fine-loamy control section. Meadin 
and Simeon soils have sand and gravel at a depth of 
less than 20 inches. Meadin soils are more than 35 
percent gravel. Valentine soils are deep, do not have a 
mollic epipedon, and are on dunes and hummocks. 

Typical pedon of O'Neill fine sandy loam, 0 to 2 
percent slopes, 2,600 feet north and 50 feet west of the 
Southeast corner of sec. 26, T. 33 N., R. 20 W. 


А11—0 to 6 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; slightly hard, 
very friable; many very fine and fine roots; slightly 
acid; clear smooth boundary. 

A12—6 to 13 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse medium and fine subangular 
blocky structure; slightly hard, very friable; common 
very fine and fine roots; slightly acid; gradual smooth 
boundary. 
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B2—13 to 24 inches; brown (10YR 5/3) heavy sandy 
loam, dark brown (10YR 4/3) moist; weak to 
moderate coarse medium and fine subangular 
blocky structure; hard, friable; few very fine roots; 
slightly acid; clear wavy boundary. 

IIC—24 to 60 inches; pale brown (10YR 6/3) gravelly 
sand, brown (10YR 5/3) moist; single grained; loose; 
slightly acid. 


The solum is 20 to 36 inches thick. The mollic 
epipedon is 7 to 20 inches thick. Sand and gravel are at 
a depth of 20 to 36 inches. These soils are slightly acid 
to neutral throughout the profile. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is dominantly fine sandy 
loam, but the range includes loam and loamy fine sand. 

The B horizon has value of 4 or 5, dry, and 3 or 4, 
moist, and chroma of 2 to 4. It is fine sandy loam or 
sandy loam. 

The IIC horizon has value of 6 or 7, dry, and 5 or 6, 
moist, and chroma of 3 or 4. 


Onita series 


The Onita series consists of deep, moderately well 
drained soils in upland swales. Onita soils formed in silty, 
calcareous loess. Permeability is moderately slow. The 
slopes are 0 to 1 percent. 

Onita soils commonly are adjacent to Brocksburg, 
Jansen, Labu, Ree, Reliance, and Verdel soils. Unlike 
Onita soils, Brocksburg and Jansen soils are less than 
40 inches deep over gravelly sand. Labu soils are less 
than 40 inches deep over shale and do not have a mollic 
epipedon. Ree soils have less clay in the argillic horizon 
than Onita soils, and they have a mollic epipedon that is 
less than 20 inches thick. Reliance soils are in slightly 
higher positions and have a mollic epipedon that is less 
than 20 inches thick. Verdel soils do not have an argillic 
horizon; they generally are on toe slopes of the shale 
hills. 

Typical pedon of Onita silt loam, O to 1 percent slopes, 
100 feet west of the southeast corner of sec. 11, T. 34 
N., R. 17 W. 


А1—0 to 16 inches; very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) moist; weak medium subangular 
blocky structure parting to weak fine granular; 
slightly hard, friable; many very fine and fine roots; 
neutral; clear smooth boundary. 

B21t—16 to 25 inches; very dark grayish brown (10YR 
3/2) silty clay loam, very dark grayish brown (10YR 
3/2) moist; weak coarse prismatic structure parting 
to moderate medium and fine subangular blocky; 
hard, firm; common very fine roots; mildly alkaline; 
clear wavy boundary. 

B22t—25 to 36 inches; dark grayish brown (10YR 4/2) 
silty clay loam, dark grayish brown (10YR 4/2) 
moist; moderate coarse prismatic structure parting to 
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moderate medium subangular blocky; very hard, 
firm; common very fine roots; slight effervescence; 
moderately alkaline; clear wavy boundary. 

C—36 to 60 inches; brown (10YR 5/3) silt loam, dark 
grayish brown (10YR 4/2) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; few very fine 
roots; strong effervesence; moderately alkaline. 


The solum is 25 to 48 inches thick. The mollic 
epipedon is 20 to 40 inches thick. The depth to free 
carbonates ranges from 24 to more than 40 inches. 

The A horizon has value of 3 or 4, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It generally is silt loam, but 
in some pedons it is loam or silty clay loam. 

The B2t horizon has value of 3 to 5, dry, and 2 to 4, 
moist, and chroma of 1 to 3. It is dominantly silty clay 
loam, but the range includes clay loam and silty clay. 

The C horizon has value of 5 or 6, dry, and 4 or 5, 
moist, and chroma of 2 or 3. 


Ord series 


The Ord series consists of deep, somewhat poorly 
drained soils on bottom lands and stream terraces and in 
upland valleys. Ord soils formed in stratified loamy and 
sandy alluvium. Permeability is moderately rapid. The 
slopes are 0 to 2 percent. 

Ord soils commonly are adjacent to Barney, Boel, 
Cass, Els, Elsmere, Ipage, Inavale, and Loup soils. 
Unlike Ord soils, Barney and Loup soils are poorly 
drained; they are in the lowest positions on the 
landscape. Boel, Els, and Elsmere soils are in landscape 
positions similar to those of Ord soils; however, they 
have a coarse-textured control section, and Els soils do 
not have a mollic epipedon. Cass, Ipage, and Inavale 
soils have better drainage than Ord soils; in addition, 
Ipage and Inavale soils have a coarser textured control 
section. 

Typical pedon of Ord fine sandy loam, in an area of 
Ord-Loup fine sandy loams, 0 to 2 percent slopes, 200 
feet north and 200 feet east of the southwest corner of 
sec. 34, T. 35 N., R. 24 W. 


А1—0 to 12 inches; gray (10YR 5/1) fine sandy loam, 
black (10YR 2/1) moist; weak fine granular 
structure; hard, friable; many fine and medium roots; 
violent effervescence; moderately alkaline; gradual 
smooth boundary. 

AC—12 to 24 inches; light gray (2.5 YR 6/1) loam, gray 
(10YR 5/1) moist; weak coarse blocky structure 
parting to weak fine subangular blocky; slightly hard, 
friable; common fine roots; violent effervescence; 
moderately alkaline; gradual smooth boundary. 

C1—24 to 36 inches; light gray (10YR 7/1) fine sandy 
loam, light brownish gray (10YR 6/2) moist; single 
grained; slightly hard, very friable; few very fine 
roots; strong effervescence; moderately alkaline; 
gradual smooth boundary. 
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C2— 36 to 60 inches; light gray (10YR 7/1) fine sand, 
light brownish gray (10YR 6/2) moist; some strata of 
finer and coarser soil material; few fine faint light 
yellowish brown (10YR 6/4) iron stains; single 
grained; soft, very friable; strong effervescence; 
moderately alkaline. 


The solum is 20 to 30 inches thick. It commonly is 
directly underlain by sand. The mollic epipedon is 10 to 
20 inches thick. 

The A horizon has value of 3 to 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is dominantly fine sandy 
loam, but the range includes loam. 

The AC horizon has hue of 2.5Y or 10YR; value of 5 
or 6, dry, and 4 or 5, moist; and chroma of 0 to 2. 

The C1 horizon has hue of 2.5Y or 10YR; value of 5 to 
7, dry, and 4 to 6, moist; and chroma of 1 or 2. It ranges 
from fine sandy loam to fine sand. 

The C2 horizon has hue of 2.5Y or 10YR; value of 6 to 
8, dry, and 5 to 7, moist, and chroma of 1 to 3. Textures 
include loamy sand, fine sand, and sand, and there are 
strata of finer and coarser textured material. 


Paka series 


The Paka series consists of deep, well drained soils 
on uplands and high stream terraces. Paka soils formed 
in loamy or silty material that weathered from siltstone. 
Permeability is moderate. The slopes range from 0 to 30 
percent. 

Paka soils commonly are adjacent to Manter, 
Mariaville, and Wewela soils. Manter soils have more 
sand in the control section than Paka soils; they 
generally are on similar or slightly higher positions on the 
landscape. Mariaville soils do not have a mollic epipedon 
and are less than 20 inches deep over siltstone; they are 
steeper than Paka soils. Wewela soils are less than 40 
inches deep over shale and have less silt in the control 
section than Paka soils; they are nearly level to strongly 
sloping and are on uplands. 

Typical pedon of Paka loam, 0 to 1 percent slopes, 
2,000 feet west and 1,200 feet north of the southeast 
corner of sec. 20, T. 34 N., R. 17 W. 


Ар—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
black (10YR 2/2) moist; weak fine granular 
structure; hard, very friable; common very fine and 
fine roots; neutral; abrupt smooth boundary. 

A12—7 to 14 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; hard, very friable; 
common very fine and fine roots; neutral; clear 
smooth boundary. 

B21t—14 to 19 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium subangular blocky structure; very 
hard, friable; common very fine roots; mildly alkaline; 
clear smooth boundary. 
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B22t—19 to 25 inches; pale brown (10YR 6/3) silty clay 
loam, dark grayish brown (10YR 4/2) moist; moderate 
medium and coarse prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm; common very fine roots; mildly alkaline; clear 
smooth boundary. 

B3—25 to 30 inches; light gray (10YR 7/2) silt loam, 
pale brown (10YR 6/3) moist; massive; hard, very 
friable; few very fine roots; mildly alkaline; clear 
smooth boundary. 

C—30 to 41 inches; white (2.5Y 8/2) silt loam, light gray 
(2.5Y 7/2) moist; massive; hard, very friable; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cr—41 to 60 inches; white (2.5Y 8/2) siltstone, light gray 
(2.5Y 7/2) moist; the siltstone crushes to silt loam; 
massive; very hard, friable; strong effervescence; 
strongly alkaline. 


The solum is 20 to 30 inches thick. The mollic 
epipedon is 7 to 19 inches thick. The depth to 
carbonates ranges from 16 to 30 inches. The siltstone is 
at a depth of 40 to 60 inches; in some pedons there are 
siltstone fragments at a depth of less than 40 inches. 

The A horizon has value of 3 or 4, dry, and 2 or 3, 
moist, and chroma of 2 or 3. It is fine sandy loam or 
loam. 

The B2t horizon has hue of 10YR and 2.5Y; value of 5 
to 7, dry, and 4 to 6, moist; and chroma of 2 or 3. It is 
silty clay loam, silt loam, or clay loam. In some pedons, 
the lower part of the B2t horizon is calcareous. 

The C horizon has hue of 7.5YR, 10YR, or 2.5Y; value 
of 7 or 8, dry, and 6 or 7, moist; and chroma of 2 to 4. 

The Cr horizon is mildly alkaline to moderately 
alkaline. 

Paka fine sandy loam, 0 to 2 percent slopes, has more 
sand in the upper part of the B2t horizon than is typical 
for the Paka series. This difference, however, does not 
affect the use or behavior of this soil. 


Ree series 


The Ree series consists of deep, well drained soils on 
uplands. Ree soils formed in loamy material that is 
underlain by sandy material. Permeability is moderate. 
The clayey substratum phase (map unit R6) has very 
slowly permeable shale at a depth of 40 to 60 inches. 
The slopes are 0 to 3 percent. 

Ree soils commonly are adjacent to Jansen, Manter, 
Onita, Reliance, Verdel, Vetal, and Wewela soils. Unlike 
Ree soils, Jansen soils are moderately deep over sand 
and gravel. Manter and Vetal soils have a coarse-loamy 
control! section. Onita, Reliance, and Verdel soils have a 
fine control section. Onita and Vetal soils have a mollic 
epipedon that is more than 20 inches thick. Wewela soils 
have a fine-loamy control section and have bedded 
shale at a depth between 20 to 40 inches. All these soils 
are on the same landscape as Ree soils. 
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Typical pedon of Ree loam, 1 to 3 percent slopes, 
1,850 feet south and 1,300 feet east of the center of 
sec. 30, T. 35 N., R. 17 W. 


А1—0 to 13 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
coarse prismatic structure parting to weak fine 
granular; slightly hard, friable; many very fine to 
medium roots; neutral; gradual smooth boundary. 

B2t—13 to 25 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate coarse prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm; common fine roots; neutral; gradual smooth 
boundary. 

С1са—25 to 54 inches; light brownish gray (10YR 6/2) 
clay loam, weak medium and coarse subangular 
blocky structure; slightly hard, friable; very fine and 
few fine roots; common fine segregations of lime; 
violent effervescence; moderately alkaline; gradual 
smooth boundary. 

IIC2—54 to 60 inches; pale brown (10YR 6/3) loamy 
sand, grayish brown (10YR 5/2) moist; 10 to 15 
percent gravel; single grained; slight effervescence; 
moderately alkaline. 


The solum is 20 to 30 inches thick. The mollic 
epipedon is 7 to 19 inches thick. The depth to 
carbonates ranges from 15 to 35 inches but typically is 
20 to 30 inches. 

The A horizon has value of 3 to 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It commonly is loam, but in 
some pedons it is silt loam. 

The B2t horizon has value of 4 or 5, dry, and 3 or 4 
moist, and chroma of 2. It commonly is clay loam, but in 
some pedons it is silty clay loam, loam, or sandy clay 
loam. 

The C horizon is fine sandy loam, loam, clay loam, and 
sandy clay loam to a depth of more than 40 inches. 
Below that, it is sandy loam, loamy sand, or sand. In 
some places, the lower part of the C horizon is 5 to 30 
percent gravel. In some areas shale is at a depth below 
40 inches. 


Reliance series 


The Reliance series consists of deep, well drained 
soils on uplands. Reliance soils formed in silty, loesslike 
material. Permeability is moderately slow. The slopes 
range from 2 to 6 percent. 

Reliance soils commonly are adjacent to Anselmo, 
Jansen, Labu, Manter, O'Neill, Onita, Ree, and Verdel 
Soils. Unlike Reliance soils, Anselmo, Manter, and O'Neill 
Soils have a coarse-loamy control section. Ree soils 
have a fine-loamy control section. Jansen and O'Neill 
Soils have sand and gravel at a depth between 20 and 
40 inches. Labu soils do not have a mollic epipedon and 
have bedded shale at a depth of 20 to 40 inches. Onita 
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soils have a mollic epipedon that is more than 20 inches 
thick. Verdel soils have more clay throughout the profile 
than Reliance soils, and they do not have an argillic 
horizon. All these soils are in the same landscape 
positions as Reliance soils except for Onita soils, which 
are in swales. 

Typical pedon of Reliance silt loam, 2 to 6 percent 
slopes, 500 feet east and 1,200 feet north of the center 
of sec. 4, T. 34 N., R. 17 W. 


Ар—0 to 5 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; hard, 
firm; many very fine and fine roots; neutral; abrupt 
smooth boundary. 

A12—5 to 11 inches; very dark gray (10YR 3/1) silt 
loam, very dark brown (10YR 2/2) moist; moderate 
medium subangular blocky structure; hard, firm; 
common very fine and fine roots; neutral; clear 
smooth boundary. 

B2t—11 to 27 inches; brown (10YR 5/3) silty clay loam, 
dark grayish brown (10YR 4/2) moist; few medium 
distinct yellowish brown (10YR 5/6) mottles; strong 
coarse prismatic structure parting to medium 
subangular blocky; very hard, firm; common very fine 
roots; violent effervescence at a depth of 22 inches; 
mildly alkaline; clear smooth boundary. 

B3—27 to 37 inches; brown (10YR 5/3) silty clay loam, 
dark grayish brown (10YR 4/2) moist; few fine faint 
light yellowish brown (10YR 6/4) mottles; moderate 
coarse prismatic structure parting to moderate 
medium subangular blocky; hard, firm; common very 
fine roots; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

Cca—37 to 48 inches; brown (10YR 5/3) silt loam, 
grayish brown (10YR 5/2) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, firm; few very fine roots; 
common fine segregations of lime; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

11C2—48 to 60 inches; mixed sand and gravel. 


The solum is 24 to 40 inches thick. The mollic 
epipedon is 10 to 18 inches thick. Free carbonates are 
at a depth between 18 and 36 inches. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It is dominantly silt loam, 
but the range includes silty clay loam. 

The B2t horizon has value of 4 or 5, dry, and 2 to 4, 
moist, and chroma of 2 or 3. It typically is silty clay loam, 
but the range includes silty clay that averages 35 to 43 
percent clay. 

The B3 horizon has value of 5 to 7, dry, and 4 to 6, 
moist, and chroma of 2 or 3. It is silty clay loam or silt 
loam. 

The G horizon has value of 6 or 7, dry, and 5 or 6, 
moist, and chroma of 2 or 3. It is silt loam to a depth of 
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40 inches or more; below that, it is sandy loam or 
gravelly sand. In places shale is at a depth below 40 
inches. 


Ronson series 


The Ronson series consists of moderately deep, well 
drained soils on uplands. The upper part of these soils 
formed in loamy eolian material, and the lower part 
formed in calcareous residuum of soft sandstone. 
Permeability is moderately rapid. The slopes range from 
0 to 30 percent. 

Ronson soils commonly are adjacent to Duda, Holt, 
Tassel, and Valentine soils. Unlike Ronson soils, Duda 
and Valentine soils are on hummocks and do not have a 
mollic epipedon; they are coarser textured than Ronson 
Soils. In addition, Valentine soils are deep. Holt soils 
have a B horizon. Tassel soils have sandstone at a 
depth of less than 20 inches. 

Typical pedon of Ronson fine sandy loam, in an area 
of Ronson-Tassel fine sandy loams, 0 to 3 percent 
slopes, 1,700 feet west and 10 feet south of the 
northeast corner of sec. 11, T. 34 N., R. 23 W. 


А11—0 to 7 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; slightly hard, 
friable; mildy alkaline; clear smooth boundary. 

A12—7 to 13 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium and fine subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable; mildy alkaline; clear smooth boundary. 

AC—13 to 18 inches; light gray (10YR 7/2) fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium and fine subangular blocky structure; 
slightly hard, friable; slight effervescence on the 
fragments of sandstone in the lower part of the 
horizon; clear wavy boundary. 

C—18 to 25 inches; white (10YR 8/2) loamy sand that 
has fragments of sandstone, light brownish gray 
(10YR 6/2) moist; massive; slightly hard, friable; 
violent effervescence; moderately alkaline; abrupt 
wavy boundary. 

Cr—25 to 60 inches; white (10YR 8/2) sandstone, light 
brownish gray (10YR 6/2) moist; massive weathered 
sandstone; violent effervescence. 


The solum is 12 to 18 inches thick. The mollic 
epipedon is 7 to 13 inches thick. Sandstone is at a depth 
of 20 to 40 inches. The depth to free carbonates ranges 
from near the surface to a depth of 20 inches. 

The A horizon has value of 3 to 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It commonly is fine sandy 
loam or loamy fine sand, but the range includes sandy 
loam. 

The AC horizon has value of 5 to 7, dry, and 4 to 6, 
moist, and chroma of 2 or 3. It is fine sandy loam or 
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sandy loam. The AC horizon is neutral to moderately 
alkaline. 

The C horizon has value of 6 to 8, dry, and 5 to 7, 
moist, and chroma of 2 or 3. 

The Cr horizon is generally weathered sandstone that 
ranges from soft to strongly cemented as depth 
increases. 


Sansarc series 


The Sansarc series consists of shallow, well drained 
soils on residual uplands. Sansarc soils formed in clayey, 
weathered shale. Permeability is slow. The slopes range 
from 11 to 40 percent. 

Sansarc soils commonly are adjacent to Labu soils. 
Unlike Sansarc soils, Labu soils are more than 20 inches 
deep over bedded shale; they are on the smoother part 
of slopes and generally are lower in elevation than 
Sansarc soils. 

Typical pedon of Sansarc silty clay, 20 to 40 percent 
slopes, 700 feet south and 800 feet west of the 
northeast corner of sec. 3, T. 34 N., R. 18 W. 


А1—0 to 4 inches; dark grayish brown (2.5Y 4/2) silty 
clay, dark grayish brown (10YR 4/2) moist; 
moderate fine and medium subangular blocky 
structure; slightly hard, friable; common fine and 
medium roots; few cherty fragments of shale on the 
surface; moderately alkaline; clear smooth boundary. 

C1—4 to 10 inches; grayish brown (2.5Y 5/2) clay, 
grayish brown (2.5Y 4/2) moist; moderate medium 
subangular blocky structure; hard, firm; common 
very fine and fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C2—10 to 14 inches; light brownish gray (2.5Y 6/2) clay, 
olive brown (2.5Y 4/4) moist; massive breaking to 
coarse platy fragments; some fragments of shale; 
hard, firm; few fine roots in bedding planes; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

Cr—14 to 60 inches; light gray (2.5Y 7/2) bedded shale; 
massive breaking to fragments of shale; hard, firm; 
few fine roots between platy fragments to a depth of 
36 inches; violent effervescence; moderately 
alkaline. 


The depth of bedrock typically is 8 to 15 inches but 
ranges from 4 to 20 inches. The depth to free 
carbonates ranges from 0 to 6 inches. 

The A horizon has value of 4 to 6, dry, and 3 to 5, 
moist, and chroma of 2. It is dominantly silty clay or clay. 

The C horizon has value of 4 to 8, dry, and 3 to 6, 
moist, and chroma of 2 to 4. 

The C horizon consists of weathered bedded shale in 
varying degrees of hardness. 
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Schamber series 


The Schamber series consists of excessively drained 
Soils on gravelly ridgetops in blufflike areas along 
drainageways. Schamber soils formed in gravelly, loamy 
material over sand and gravel. Permeability is rapid. The 
slopes range from 11 to 30 percent. 

The Schamber soils in Keya Paha County are in a 
more humid climate than is typical for the Schamber 
series. In addition, they have more fragments of soft 
limestone than is typical; however, this feature differs 
from place to place. In some places, the gravel consists 
predominantly of limestone, and in others it consists 
predominantly of quartz. These differences do not affect 
the use or behavior of these soils. 

Schamber soils commonly are adjacent to Labu and 
Sansarc soils, which formed in material that weathered 
from shale. Unlike Schamber soils, Sansarc soils are 
less than 20 inches deep over bedded shale. Labu soils 
have bedded shale at a depth of 20 to 40 inches. 

A typical pedon of Schamber gravelly sandy loam, 11 
to 30 percent slopes (fig. 15), 1,200 feet east of the 
center of sec. 34, T. 35 N., R. 18 W. 

А1—0 to 4 inches; dark grayish brown (10YR 4/2) 
gravelly sandy loam, very dark grayish brown (10YR 
3/2) moist; weak fine granular structure; soft, very 
friable; many fine and medium roots; 30 percent 
chert; strong effervescence; moderately alkaline; 
clear smooth boundary. 

Clca—4 to 18 inches; grayish brown (10YR 5/2) very 
gravelly sandy loam, dark grayish brown (10YR 4/2) 
moist; weak coarse subangular blocky structure 
parting to granular; soft, loose; few very fine and fine 
roots; 52 percent chert; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C2ca—18 to 60 inches; very pale brown (10YR 7/3) very 
gravelly sand, pale brown (10YR 6/3) moist; 
massive; few very fine roots to a depth of 36 inches; 
52 percent chert and gravel; loose; violent 
effervescence; moderately alkaline. 


The solum is 4 to 6 inches thick. The depth to free 
carbonates range from 0 to 6 inches. In the control 
section, the soil is 35 to 75 percent gravel and chert and 
5 to 15 percent calcium carbonate. 

The A horizon has value of 4 or 5, dry, and 3 or 4, 
moist, and chroma of 2 or 3. It is dominantly gravelly 
sandy loam, but the range includes loam, sandy loam, 
and gravelly loam. 

The Cca horizon has hue of 10YR or 2.5Y; value of 5 
to 7, dry, and 4 to 6, moist; and chroma of 2 or 4. 


Simeon series 


The Simeon series consists of deep, excessively 
drained soils on stream terraces and uplands. Simeon 
soils formed in sandy alluvium that was reworked by the Figure 15.—Profile of Schamber gravelly sandy loam, 11 
wind and mixed with eolian fine sand. Permeability IS to 30 percent slopes. This soil formed mainly 
rapid. The slopes range from 0 to 17 percent. in a mixture of alluvial sand and gravel. 
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Simeon soils commonly are adjacent to Dunday, 
Ipage, O'Neill, and Valentine soils. Unlike Simeon soils, 
Dunday and O'Neill soils have a mollic epipedon. Ipage 
soils are well drained to moderately well drained. O'Neill 
soils have gravelly sand at a depth between 20 and 40 
inches. Valentine soils consist mainly of fine sand; they 
are less than 35 percent medium sand and less than 10 
percent coarse sand and very coarse sand. Dunday, 
Іраде, and O'Neill soils generally are in the same 
landscape positions as Simeon soils. Valentine soils 
generally are at a higher elevation than Simeon soils. 

Typical pedon of Simeon loamy sand, in an area of 
Simeon-Valentine loamy sands, 0 to 3 percent slopes, 
1,600 feet south and 200 feet west of the northeast 
corner sec. 4, T. 33 N., R. 22 W. 


A1—0 to 5 inches; grayish brown (10YR 5/2) loamy 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; many 
very fine and fine roots; slightly acid; clear smooth 
boundary. 

AC—5 to 18 inches; light brownish gray (10YR 6/2) 
loamy sand, brown (10YR 4/3) moist; weak coarse 
prismatic structure parting to single grained; slightly 
hard, very friable; common very fine and fine roots; 
neutral; clear smooth boundary. 

C1—18 to 23 inches; very pale brown (10YR 7/3) 
gravelly coarse sand, pale brown (10YR 6/3) moist; 
single grained; soft, loose; few very fine roots; 15 
percent fine gravel; neutral; gradual wavy boundary. 

C2—23 to 60 inches; light gray (10YR 7/2) sand, light 
brownish gray (10YR 6/2) moist; single grained; 
loose; 2 percent gravel; mildly alkaline. 


The solum is 7 to 20 inches thick. 

The A horizon has value of 4 to 6, dry, and 3 to 5, 
moist, and chroma of 1 or 2. Textures include loamy 
sand, loamy fine sand, and fine sand. 

The AC horizon has value of 5 to 7, dry, and 4 to 6, 
moist, and chroma of 1 to 3. It is loamy sand, loamy fine 
sand, sandy loam, fine sand, sand, or coarse sand. 

The C horizon has value of 6 to 8, dry, and 5 to 7, 
moist, and chroma of 2 or 3. Textures include loamy 
coarse sand, sand, and coarse sand. The C horizon is as 
much as 15 percent gravel. 


Tassel series 


The Tassel series consists of shallow, well drained 
soils on uplands. Tassel soils formed in residuum of soft 
sandstone. Permeability is moderately rapid or rapid. The 
slopes range from 0 to 70 percent. 

The Tassel soils in Keya Paha County are in a more 
humid climate than is typical for the Tassel series. This 
difference, however, does not affect the use or behavior 
of these soils. | 

Tassel soils commonly are adjacent to Duda, Holt, and 
Valentine soils. Unlike Tassel soils, Duda and Holt soils 


Soil survey 


are 20 to 40 inches deep over weakly cemented 
sandstone. Holt soils have an argillic horizon. Valentine 
soils are deep, sandy soils on hummocks or dunes. 
Typical pedon of Tassel loamy fine sand, 3 to 30 
percent slopes, 50 feet west and 1,700 feet north of the 
southeast corner of sec. 10, T. 34 N., R. 21 W. 


А11—0 to 5 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak fine granular structure; soft, very 
friable; many fine and medium roots; mildly alkaline; 
gradual smooth boundary. 

A12—5 to 9 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure parting to weak fine 
granular; soft, very friable; common fine and medium 
roots; slight effervescence; moderately alkaline; 
gradual wavy boundary. 

C—9 to 13 inches; light gray (2.5Y 7/2) loamy sand, 
grayish brown (2.5Y 5/2) moist; few very small white 
(10 YR 8/2) fragments of soft sandstone; single 
grained; soft, very friable; few fine roots; slight 
effervescence; moderately alkaline; gradual broken 
boundary. 

Cr—13 to 60 inches; white (2.5Y 8/2) soft sandstone, 
light grayish brown (2.5Y 6/2) moist; extremely hard, 
very firm; few fine roots in cracks; strong 
effervescence; moderately alkaline. 


Bedrock is at a depth of 10 to 20 inches. The depth to 
free carbonates ranges from O to B inches. The soil is 
mildly alkaline or moderately alkaline throughout the 
profite. 

The A horizon has value of 4 to 6, dry, and 3 to 5, 
moist, and chroma of 2 or 3. It is loamy fine sand or fine 
sandy loam. 

The C horizon has value of 6 or 7, dry, and 4 or 5, 
moist, and chroma of 2 or 3. It is loamy fine sand or fine 
sandy loam. 


Tuthill series 


The Tuthill series consists of deep, well drained soils 
on uplands or foot slopes. Tuthill soils formed in loamy 
and sandy material of mixed origin. Permeability is 
moderate. The slopes are 0 to 2 percent. 

The Tuthill soils in Keya Paha County are in a more 
humid climate than is typical for the Tuthill series, and 
they have a coarse-loamy control section. These 
differences do not affect the use or behavior of these 
soils. 

Tuthill soils commonly are adjacent to Dunday, Holt, 
Jansen, Manter, and Wewela soils. Dunday soils are 
sandier than Tuthill soils and are on hummocks. Holt 
soils are coarser textured than Tuthill soils and have 
sandstone at a depth of less than 40 inches. Jansen 
soils have gravel at a depth of less than 40 inches. 
Manter soils are coarser textured and are in slightly 
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higher positions on the landscape than Tuthill soils. 
Wewela soils are moderatley deep over shale. 

Typical pedon of Tuthill fine sandy loam, 0 to 2 
percent slopes, 1,850 feet west and 50 feet north of the 
southwest corner of sec. 19, T. 34 N., R. 24 W. 


Ар—0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; soft, very friable; 
mildly alkaline; abrupt smooth boundary. 

A12—7 to 11 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse subangular blocky structure 
parting to weak fine granular; hard, very friable; 
mildly alkaline; clear smooth boundary. 

B1—11 to 18 inches; grayish brown (10YR 5/2) fine 
sandy loam, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure parting to weak 
moderate subangular blocky; hard, firm; mildly 
alkaline; clear smooth boundary. 

B21t—18 to 24 inches; light brownish gray (10YR 6/2) 
sandy clay loam, grayish brown (10YR 4/3) moist; 
moderate coarse prismatic structure parting to 
moderate fine subangular blocky; very hard, firm; 
mildly alkaline; clear smooth boundary. 

B3— 24 to 27 inches; pale brown (10YR 6/3) fine sandy 
loam, brown (10YR 5/3) moist; weak coarse 
prismatic structure parting to weak fine subangular 
blocky; hard, firm; mildly alkaline; clear smooth 
boundary. 

C—27 to 48 inches; light gray (2.5Y 7/2) loamy fine 
sand, light brownish gray (2.5Y 6/2) moist; single 
grained; soft, very friable; violent effervescence; 
moderately alkaline; clear wavy boundary. 

Cr—48 to 60 inches; white (2.5Y 8/2) sandstone, light 
gray (БҮ 7/2) moist; difficult to dig; moderately 
alkaline. 


The solum is 21 to 36 inches thick. The moilic 
epipedon is 7 to 18 inches thick; in some places it 
includes the upper part of the subsoil. Free carbonates 
are at a depth of 36 to 46 inches. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 2. It is dominantly fine sandy loam, 
but the range includes loam. 

The B horizon has value of 4 to 6, dry, and 3 to 5, 
moist, and chroma of 2 or 3. The Bt horizon is heavy fine 
sandy loam or sandy clay loam that is 18 to 25 percent 
clay. 

The C horizon has value of 7 or 8, dry, and 5 to 7, 
moist, and chroma of 2 or 3. It generally is loamy fine 
sand, but the range includes loamy sand and fine sand. 

The Cr horizon is at a depth of 40 to 60 inches. It is 
sandstone that ranges from very soft to hard. 


Valentine series 


The Valentine series consists of deep, excessively 
drained, sandy soils on uplands. Valentine soils formed 
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in eolian sand. Permeability is rapid. The slopes range 
from 0 to 60 percent. 

Valentine soils are similar to Inavale and Ipage soils. 
They commonly are adjacent to Duda, Dunday, Els, 
O'Neill, Simeon, and Wewela soils. Unlike Valentine 
soils, Ipage soils are moderately well drained, and 
Inavale soils are stratified and somewhat excessively 
drained. Duda soils are moderately deep over sandstone. 
Dunday, O'Neill, and Wewela soils have a mollic 
epipedon. O'Neill soils are coarse-loamy and are 
moderately deep over sand and gravel. Wewela soils 
have an argillic horizon and are moderately deep over 
shale. Els soils are somewhat poorly drained. Simeon 
Soils are coarser textured in the control section than 
Valentine soils. All these soils have smoother slopes or 
are in lower positions on the landscape than Valentine 
soils. 

Typical pedon of Valentine fine sand, rolling (fig. 16), 
100 feet west and 50 feet north of the southeast corner 
of sec. 31, T. 34 N., R. 19 W. 


А1—0 to 7 inches; dark grayish brown (10YR 5/2) fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; many 
fine and medium roots; slightly acid; clear smooth 
boundary. 

AC—7 to 16 inches; grayish brown (10YR 5/2) fine sand, 
dark grayish brown (10YR 4/2) moist; single grained; 
loose; common very fine roots and few medium 
roots; neutral; gradual smooth boundary. 

C—16 to 60 inches; pale brown (10YR 6/3) fine sand, 
brown (10 YR 5/3) moist; single grained; loose; few 
very fine roots; neutral. 


The solum is 6 to 17 inches thick. 

The A horizon has value of 4 or 5, dry, and 3 or 4, 
moist, and chroma of 2. It is dominantly fine sand, but 
the range includes loamy fine sand. 

The AC horizon has value of 5 or 6, dry, and 4 or 5, 
moist, and chroma of 2 or 3. It is fine sand or loamy fine 
sand. 

The C horizon has value of 6 or 7, dry, and 5 or 6, 
moist, and chroma of 2 to 4. It commonly has strata of 
fine textured material 1/8 inch to 2 inches thick. In 
places, it is underlain at a depth below 40 inches by 
sandstone, coarse sand, and siltstone. 

Where the Valentine soils are associated with clayey 
soils, they have a clayey substratum at a depth of 40 to 
60 inches and are mapped as a clayey substratum 
phase. 


Verdel series 


The Verdel series consists of deep, well drained soils 
on stream terraces and toe slopes on uplands. Verdel 
Soils formed in clayey alluvium and in alluvium that 
derived from shale in the adjacent uplands. Permeability 
is slow. The slopes range from 0 to 6 percent. 
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Figure 16.—Profile of Valentine fine sand, rolling. This soil 
formed in eolian sands. 
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Verdel soils commonly are adjacent to Cass, Labu, 
and Munjor soils. Unlike Verdel soils, Cass and Munjor 
Soils are coarse-loamy; they are in slightly lower 
positions on the landscape. Labu soils have shale at a 
depth of 20 to 40 inches and do not have a mollic 
epipedon; they are at a higher elevation than Verdel 
soils. 

Typical pedon of Verdel silty clay loam, 1 to 3 percent 
slopes, 1,300 feet north and 300 feet west of the center 
of sec. 36, T. 35 N., R. 19 W. 


Ар—0 to 7 inches; dark grayish brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse platy structure parting to weak 
medium granular; hard, firm; common fine roots; 
neutral; abrupt smooth boundary. 

A12—7 to 18 inches; dark grayish brown (10YR 4/2) 
silty clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium subangular blocky 
structure; hard, firm; few very fine roots; mildly 
alkaline; gradual smooth boundary. 

B21—18 to 26 inches; dark grayish brown (2.5Y 4/2) 
silty clay, very dark grayish brown (2.5Y 3/2) moist; 
moderate coarse prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm; few very fine roots; slight effervescence; mildly 
alkaline; gradual smooth boundary. 

B22—26 to 36 inches; dark grayish brown (2.5Y 4/2) 
silty clay, dark grayish brown (2.5Y 4/2) moist; 
moderate coarse prismatic structure parting to 
moderate medium and fine subangular blocky; very 
hard, firm; few fine segregations of lime; strong 
effervescence; moderately alkaline; gradual smooth 
boundary. 

C—36 to 60 inches; olive gray (5Y 5/2) clay, dark olive 
(BY 4/3) moist; massive; extremely hard, very firm; 
few medium segregations of lime; strong 
effervescence; moderately alkaline. 


The solum is 25 to 48 inches thick. The depth to 
carbonates ranges from 16 to 30 inches. 

The A horizon has hue of 10YR or 2.5Y; value of 4 or 
5, dry, and 2 or 3, moist; and chroma of 1 or 2. It is 
mainly silty clay loam, but the range includes silty clay. 

The B horizon has hue of 2.5Y or 5Y; value of 4 to 6, 
dry, and 3 to 5, moist; and chroma of 2 or 3. 
Segregations of lime are common in the B horizon. 

The C horizon has hue of 2.5Y or 5Y; value of 5 or 6, 
dry, and 4 or 5, moist; and chroma of 1 to 4. It ranges 
from silty clay to clay. Segregations of lime and gypsum 
are common in the C horizon. 


Vetal series 


The Vetal series consists of deep, well drained soils 
on stream terraces and uplands. Vetal soils formed in 
loamy material of old alluvial, colluvial, or eolian origin. 
Permeability is moderately rapid. The slopes range from 
0 to 6 percent. 
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Vetal soils commonly are adjacent to Anselmo, Holt, 
and Jansen soils. Unlike Vetal soils, Anselmo, Holt, and 
Jansen soils have a mollic epipedon that is less than 20 
inches thick. Holt soils have sandstone at a depth of 20 
to 40 inches, and Jansen soils have sand and gravel at 
a depth of 20 to 40 inches; in addition, these soils have 
an argillic horizon. All these soils generally are at a 
higher elevation on the landscape than Vetal soils. 

Typical pedon of Vetal loam, 0 to 1 percent slopes, 
1,000 feet north and 700 feet west of the southeast 
corner of sec. 31, T. 33 N., R. 21 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
dark gray (10YR 3/1) moist; weak medium platy 
structure parting to weak fine granular; hard, friable; 
many very fine and fine roots; neutral; abrupt 
smooth boundary. 

А12—6 to 18 inches; dark grayish brown (10YR 4/2) 
loam, dark gray (10YR 3/1) moist; weak coarse 
prismatic structure parting to weak fine and medium 
subangular blocky; slightly hard, friable, many very 
fine and fine roots; neutral; clear smooth boundary. 

B21—18 to 25 inches; dark grayish brown (10YR 4/2) 
loam, dark brown (10 YR 3/2) moist; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; hard, firm; common very fine and 
fine roots; neutral; gradual smooth boundary. 

B22—25 to 34 inches; dark brown (10YR 4/3) loam, 
dark brown (10YR 3/3) moist; weak coarse 
prismatic structure parting to moderate medium 
subangular blocky; hard, firm; few very fine and fine 
roots; neutral; gradual smooth boundary. 

В23—34 to 47 inches; brown (10YR 5/3) loam, dark 
brown (10YR 4/3) moist; weak coarse prismatic 
structure parting to weak fine subangular blocky; 
hard, friable; few very fine roots; moderately 
alkaline; clear smooth boundary. 

C1—47 to 54 inches; pale brown (10YR 6/3) loam, 
brown (10YR 5/3) moist; weak fine subangular 
blocky structure; slightly hard, friable; violent 
effervescence; common segregations and threads of 
lime; moderately alkaline; clear wavy boundary. 

(IC2— 54 to 60 inches; very pale brown (10YR 7/4) 
loamy fine sand and fine sand, light yellowish brown 
(10YR 6/4) moist; single grained; slight 
effervescence; moderately alkaline. 


The solum is 24 to 56 inches thick. The mollic 
epipedon is 20 to 48 inches thick. 

The A horizon has value of 4 or 5, dry, and 3, moist, 
and chroma of 1 to 3. It is fine sandy loam, loam, or silt 
loam. 

The B2 horizon has value of 4 to 6, dry, and 3 or 4, 
moist, and chroma of 1 to 3. It is loam, fine sandy loam, 
or silt loam. 

The C horizon has value of 5 to 7, dry, and 4 to 6, 
moist, and chroma of 2 to 4. It is loam, very fine sandy 
loam, fine sandy loam, loamy fine sand, or fine sand. 
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Wewela series 


The Wewela series consists of moderately deep, well 
drained soils on high stream terraces and uplands. 
Wewela soils formed in loamy material overlying clayey 
shale. Permeability is moderate in the upper part of 
these soils and very slow in the lower part. The slopes 
range from 0 to 9 percent. 

Wewela soils commonly are adjacent to Anselmo, 
Ipage, Labu, Manter, Paka, and Valentine soils. Unlike 
Wewela soils, Anselmo and Manter soils are coarse- 
loamy. Anselmo, Іраде, Manter, and Valentine soils are 
deep. Ipage, Labu, and Valentine soils do not have a 
mollic epipedon. Labu soils are fine-textured and do not 
have loamy material in the upper part of the profile. 
Valentine soils generally are on hummocks or dunes at a 
higher elevation than Wewela soils. 

Typical pedon of Wewela fine sandy loam, O to 3 
percent slopes, 1,300 feet east and 1,300 feet south of 
the northwest corner of sec. 14, T. 34 N., R. 18 W. 


Ар—0 to 4 inches; gray (10YR 5/1) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; many very fine 
and fine roots; neutral; abrupt smooth boundary. 

A12—4 to 8 inches; gray (10YR 5/1) fine sandy loam, 
very dark grayish brown (10YR 3/2) moist; weak 
coarse blocky structure parting to weak fine 
granular; slightly hard, very friable; many very fine 
and medium roots; neutral; clear wavy boundary. 

B21—8 to 16 inches; grayish brown (10YR 5/2) sandy 
clay loam, dark grayish brown (10YR 4/2) moist; 
moderate coarse prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm; common fine roots; coatings of dark material 
from the A horizon on faces of peds; slight 
effervescence at a depth of 12 inches; mildly 
alkaline; clear wavy boundary. 

IIC—16 to 36 inches; light brownish gray (2.5Y 6/2) and 
light olive brown (5Y 5/4) clay, grayish brown (2.5Y 
5/2) moist; weak coarse prismatic structure breaking 
to platy fragments; very hard, firm; few fine roots; 
common segregations of lime; violent effervescence; 
mildly alkaline; gradual wavy boundary. 

IICr—36 to 60 inches; light brownish gray (2.5Y 6/2) and 
light olive brown (2.5Y 5/4) shale, grayish brown 
(2.5Y 5/2) moist; massive with platy fragments; 
hard, firm; many fine gypsum crystals; slight 
effervescence; moderately alkaline. 


The solum is 14 to 23 inches thick. The mollic 
epipedon is 7 to 20 inches thick. Free carbonates are at 
a depth of 12 to 40 inches. Bedded shale is at a depth 
of 20 to 40 inches. 

The A horizon has value of 4 or 5, dry, and 2 or 3, 
moist, and chroma of 1 or 2. It commonly is fine sandy 
loam, but the range includes loam and loamy fine sand. 
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The B2t horizon has hue of 10YR or 2.5Y; value of 5 
or 6, dry, and 3 to 5, moist; and chroma of 2 to 4. It is 
clay loam, loam, or sandy clay loam. 

The IIC horizon has hue of 2.5Y or 5Y; value of 5 or 6, 
dry, and 4 to 6, moist; and chroma of 2 to 6. 

The IICr horizon has hue of 2.5Y or 5Y; value of 5 or 
6, dry, and 4 or 5, moist; and chroma of 2 to 4. 


formation of the soils 


Soil is produced by soil-forming processes that act on 
the material that is deposited or accumulated by 
geologic forces. The characteristics of the soil at any 
given place are determined by (1) the physical and 
mineralogical composition of the parent material, (2) the 
climate under which the scil material has accumulated 
and existed since accumulation, (3) the plant and animal 
life on and in the soil, (4) the relief, or lay of the land, 
and (5) the length of time the processes of soil formation 
have acted on the soil material. 

Climate and plants and animals, mainly plants, are the 
active factors in soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also influences soil formation and in extreme 
cases, entirely determines the kind of soil that is formed. 
Finally, time is needed for changing the parent material 
into soil and for the differentiation of soil horizons. In 
general, a long time is required for distinct horizons to 
develop. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil formation are unknown. In the following 
paragraphs, the factors of soil formation are briefly 
described as they relate to the soils in Keya Paha 
County. 


parent material 


Parent material is the unconsolidated mineral material 
in which a soil forms. It determines the chemical and 
mineralogical composition of the soil. The soils in Keya 
Paha County formed in material that weathered from 
underlying geologic formations or in material that was 
transported by wind and water. 

The oldest geologic formation exposed in the county is 
the Pierre Formation, which is of Cretaceous age. Pierre 
Shale underlies all of Keya Paha County and outcrops 
along the terraces and side slopes of the Niobrara and 
Keya Paha River Valleys. This formation is subdivided 
into three members. Of these, only the two upper 
members are exposed in Keya Paha County—the 
Mobridge and Elk Butte members. 

The Mobridge member of the Pierre Formation 
consists of beds of shaly chalk and calcareous shale. 
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This material is medium to dark gray when first exposed 
and weathers to yellowish brown and yellowish orange. It 
is exposed in the deep canyons and cuts along the 
Niobrara and Keya Paha Rivers and their tributaries. It is 
not a parent material of any of the soils mapped in this 
survey. However, it does account for some of the clay 
material in the colluvial and alluvial soils on bottom 
lands. 

The Elk Butte member of the Pierre Formation 
consists mainly of dark gray shale and claystone. It 
underlies the entire county. If exposed, this material 
weathers to an olive brown clay. The Labu and Sansarc 
soils formed in this weathered shale. 

The next oldest geologic formation in Keya Paha 
County is the Rosebud or Chadron Formation of 
Miocene and Oligocene age. This Tertiary material 
consists mainly of siltstone beds. It outcrops throughout 
the northeastern and north-central parts of the county 
and along the north side of the Niobrara River Valley. 
Paka and Mariaville soils formed in material that 
weathered from this siltstone. 

The most recent geologic formation in Keya Paha 
County is the Ogallala Formation, which is of Pliocene 
age. This Tertiary formation overlies the siltstone beds 
throughout much of the central and western parts of the 
county. It is subdivided into many members. The 
underlying members generally consist of sand, and the 
upper members consist of weathering cemented 
sandstone. Tassel, Ronson, Holt, Duda, and Manter soils 
formed in the weathered sandstone of the Ogallala 
Formation. 

During the Quaternary period, unconsolidated 
material of clay, silt, sand, and gravel was deposited 
over much of the county in widely different topographic 
positons. This material, which was deposited by wind 
and water, overlies the Ogallala Formation in all but the 
western part of the county. In the areas near Springview 
and Jamison, a gravel sheet 20 to 60 feet thick mantles 
the Ogallala Formation. It is believed that this material 
was deposited during the Pleistocene age of the 
Quaternary period. These areas have since been 
mantled by a thin layer of loess. The Brocksburg, 
Jansen, Meadin, and O'Neill soils that are shallow and 
moderately deep over sand and gravel formed in this 
Quaternary material (3). 

Wind-deposited silty material, or loess, mantles much 
of the uplands in the central and northwestern parts of 
the county. This loess generally is less than 10 feet 
thick. It consists of friable, massive, yellowish brown 
material that is calcareous and has a few concretions of 
lime. Onita and Reliance soils formed in this parent 
material. 

The hummocks and dunes of sand in Keya Paha 
County are the result of the reworking of the Ogallala 
Formation by wind and water. They consist of loose, 
single grained, pale brown or very pale brown fine sandy 
loam, loamy fine sand, or fine sand. Anselmo, Vetal, 
Dunday, and Valentine soils formed in deep deposits of 
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this sandy material. The upper part of Paka fine sandy 
loam and Wewela fine sandy loam also formed in this 
eolian sand. In some areas, the Inavale and Vetal soils 
formed in eolian sand on stream terraces and bottom 
lands. 

Colluvium is soil material that accumulates as a result 
of the combined forces of gravity and water. This parent 
material is on foot slopes at the base of hills of the 
clayey uplands. The gently sloping Labu soils and the 
upper part of Verdel soils formed in this clayey material. 

Alluvium is the parent material of soils on bottom 
lands and stream terraces. It consists of sandy to clayey 
material that was deposited by streams. The bottom 
lands continue to receive sediment from flood waters. 
Barney, Boel, Cass, Munjor, and Inavale soils formed in 
alluvium on the bottom lands. The oldest alluvium is on 
the stream terraces above the present flood plain that 
are not subject to flooding. Vetal and Verdel soils formed 
in this old alluvium. 


climate 


The climate in Keya Paha County is subhumid and 
continental. Rainfall is light, winters are cold, summers 
are warm, winds are high, and there are frequent 
changes in weather conditions. Temperatures below 0 
degrees F in winter and above 100 degrees F in summer 
are common. The mean annual temperature is 48.5 
degrees F, and the average annual rainfall is 20.8 
inches. The average growing season is about 144 days. 
Because the climate is fairly uniform throughout the 
county, it has not caused major differences among the 
soils. 

Climate directly affects the rate of weathering and soil 
formation through rainfall, changes in temperature, and 
wind action. In Keya Paha County, precipitation is not 
heavy enough to leach the soils completely except in the 
sandy soils, for example, Valentine and Ipage soils. 
Leaching generally is limited to a depth of 2 to 3 feet in 
silty soils such as Onita and Reliance soils and to a 
depth of 12 inches in clayey soils such as Labu and 
Sansarc soils. As water moves through the soil, it carries 
nutrients, clay, and organic matter from the surface layer 
to the subsoil or other underlying layers. 

The surface flow of water caused by heavy rains 
detaches, mixes, transports, and redeposits 
unconsolidated material of all kinds. The alluvial soils, 
including Cass, Inavale, and Munjor soils, formed in 
sediment that was deposited by water. 

The amount of moisture and the prevailing 
temperature during the growing season affect the growth 
of vegetation, which is the principal source of organic 
matter. They also affect the chemical processes and the 
activities of microorganisms that convert organic matter 
to humus. Alternate freezing and thawing and wetting 
and drying speed the mechanical and chemical 
weathering processes and improve the physical condition 
of the soil. 
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Wind transfers soil material from one place to another. 
The extensive deposits of loess and sand in the county 
are the result of wind action. The gently rolling 
topography of Ree, Reliance, and Onita soils and the 
hummocky topography of Anselmo, Іраде, and Valentine 
soils are attributable to wind activity. 


plants and animals 


After parent material is deposited and once weathering 
slows down, bacteria, fungi, lichens, and other simple 
organisms invade the soil. After that, grasses and other 
plants take root. Once vegetation is established, many 
kinds of animals and organisms inhabit the soil and 
make use of the food provided by plants. Plants and 
animals help to develop the chemical'and physical 
characteristics of a soil. 

The soils in Keya Paha County formed mainly under 
mid and short grasses. Grasses have a fibrous root 
system that fills the surface layer with minute rootlets, 
which, upon decaying, contribute to the organic matter 
content and improve the porosity and structure of the 
soil. The deeper roots of prairie forbs improve the 
permeability of the subsoil and add a small amount of 
organic matter to the soils. Plant roots transport water 
from the deeper layers and thus add soluble minerals, 
including calcium, iron, phosphorus, and sulphur to the 
upper layers. 

As plants decay, microorganisms act upon the 
undecomposed organic material to produce humus, 
which supplies nutrients to plants. Some bacteria absorb 
nitrogen from the air for their own growth. When these 
bacteria die, the nitrogen is added to the soil and is used 
by plants. insects, earthworms, and small burrowing 
animals influence soil formation by mixing organic and 
mineral soil material. Their burrowing activities mix fresh 
nutrients into the soil and hasten the accumulation of 
organic matter. 

The accumulation of organic matter has gradually 
darkened the surface layer of many of the soils in Keya 
Paha County. Vetal, Onita, and Verdel soils have a deep, 
dark surface layer. Ipage, Inavale, and Valentine soils 
have a thin dark surface layer. 

Man also has altered the soils through the ways in 
which he has used and managed them. 


relief 


Relief, or the lay of the land, affects soil formation 
through its influence on runoff, drainage, and erosion. 
The degree of slope, shape of the surface, and 
permeability of the soil determine the rate of runoff, the 
internal drainage, and the moisture content of the soils. 
On the steeper slopes, more material is moved ` 
downslope through creep and erosion. Soils on ridges 
and hilltops are more exposed to air currents than are 
lower areas and thus lose more moisture through 
evaporation. 

Steep soils have a thinner surface layer and less 
development in the subsoil than more gently sloping 
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soils. Because runoff is rapid on the steep slopes, only a 
small amount of water enters the soil. As a result, plant 
growth and soil formation are slow. If runoff is excessive, 
the surface layer can be eroded as fast as it forms. In 
soils on steep slopes lime is not leached very deep. In 
Keya Paha County, the Labu, Mariaville, and Sansarc 
soils have little profile development except for a thin 
slightly darkened surface layer. 

Most of the nearly level to strongly sloping soils on 
uplands have some profile development. In general, as 
the slope of these soils increases, the thickness of their 
profile decreases. The low and flat topography results in 
more water being added to the soil. Because of this 
extra moisture, these upland soils have a thick, dark 
surface layer, more horizon development, and more 
leaching of lime. Onita soils are an example. 

The soils on bottom lands and low stream terraces 
have little relief. Because the parent material of these 
soils has been in place for such a short time, relief has 
had little effect on soil formation. Some soils on bottom 
lands have a high water table, which affects soil 
temperatures and alkalinity and the rate of decay of 
organic material. Other soils on bottom lands are subject 
to flooding and continually receive deposits of sediment. 
In Keya Paha County, the Barney, Boel, and Loup soils 
on bottom lands are somewhat poorly drained or poorly 
drained. 


time 


Time is required for a soil to form from parent material. 
Young, or immature, soils are those in which the soil- 
forming factors have not affected the soil long enough 
for the soil to reach an equilibrium with its environment. 
Mature soils have reached an equilibrium with their 
environment. If land use, irrigation, or other factors 


change the environment, the soil, over a period of time, 
will establish an equilibrium with the new environment. 

In soils that formed in residuum, the weathering of 
parent material and the formation of soil horizons in the 
weathered parent material generally occur 
simultaneously. In Keya Paha County, soils formed. 
Examples include the Labu, Paka, and Mariaville soils, 
which formed in residual shale or siltstone. 

In transported, unconsolidated material including loess, 
sand, and alluvium, soil formation generally begins as 
soon as the material is stabilized on the landscape. in 
Keya Paha County, the soils that formed in 
unconsolidated loess have a thick profile and distinct 
horizons. The loess that was deposited throughout much 
of the northeastern part of the county has been in place 
long enough for the soils to develop a mature profile. 
Examples include the Onita, Ree, and Reliance soils, 
which have a dark, fairly thick surface layer, have lime 
leached to a depth of 2 to 3 feet, and have illuviated 
clay accumulated in their subsoil. 

The parent material of most of the sandy soils has not 
been in place long enough for the soils to develop a 
mature profile. Examples are the Ipage, Simeon, and 
Valentine soils, which have little horizon development. 

The alluvial soils are the youngest soils in the county. 
Because of the brief time their parent material has been 
in place, these soils have little or no subsoil 
development. Soils that are subject to flooding receive 
deposits of sediment with each flood. 

The degree of development, or maturity, of a soil is 
evaluated on the basis of the soil characteristics rather 
than on the length of time the soil has been developing. 
The soil characteristics that commonly are indications of 
the maturity of a soil are thickness and color of the 
surface layer, degree of structure in the subsoil, 
evidence of the downward movement of clay in the soil, 
and the thickness of the solum. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. it is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Bedding planes. Fine stratifications, less than 5 
millimeters thick, in unconsolidated alluvial, eolian, 
lacustrine, or marine sediments. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of e stream, 
subject to flooding. 


Саісагеоиѕ soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Catsteps. Local, very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to contro! soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. Mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
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surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Consistence, soll. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose. —Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Decreasers. The most heavily grazed climax range 
plants. Because they are the most palatable, they 
are the first to be destroyed by overgrazing. 

Deferred grazing. Postponing grazing or arresting 
grazing for a prescribed period. 

Depth, soil. In this soil survey, the classes of soil depth 
are (1) deep, more than 40 inches; (2) moderately 
deep, 20 to 40 inches; (3) shallow, 10 to 20 inches; 
and (4) very shallow, 0 to 10 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
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during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively arained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained. —Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained. —Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
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commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 
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Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soi/ 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral Il precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group А are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 


134 


infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rete at which water is applied at the surface. 

Invaders. On range, plants that encroach into an area 
and grow after the climax vegetation has been 
reduced by grazing. Generally, invader plants follow 
disturbance of the surface. 

irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border. —Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled tlooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. —Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Landslide. The rapid downhill movement of a mass of 
soil and loose rock, generally when wet or 
saturated. The speed and distance of movement, as 
well as the amount of soil and rock material, vary 
greatly. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 
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Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, or 
structure by heat, pressure, and movement. Nearly 
all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.8. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. In this survey, the 
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ratings for organic matter content are moderate, 2.0 
to 4.0 percent; moderately low, 1.0 to 2.0 percent; 
low, 0.5 to 1.0 percent; and very.low, less than 0.5 
percent. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent materlal. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individua! natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

Very ——Ó less than 0.06 inch 

... 0.06 to 0.20 inch 

02 to 0.6 inch 

0.6 inch to 2.0 inches 

— 2.0 to 6.0 inches 

жыз 6.0 to 20 inches 

Very rapid... more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerica! designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 


Moderately slow. 
Moderate............. 
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many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soil. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................................................. Below 4.5 
Very strongly acid. .... 4.5 to 5.0 
Strongly acid..... 5.1 to 5.5 
Medium acid. 5.6 to 6.0 
Slightly acid.. .6.1 to 6.5 
Neutral........... .6.6 to 7.3 
Mildly alkaline........ 7.4 to 7.8 
Moderately alkaline... .7.9 to 8.4 
Strongly alkaline........ .8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 


Regolith. The unconsolidated mantle of weathered rock 
and soil material on the earth's surface; the loose 
earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 
Root zone. The part of the soil that can be penetrated 

by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
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gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
Soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
Soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and runoff water. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Siltstone. Sedimentary rock made up of dominantly silt- 
sized particles. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal! distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. In 
this survey, the classes of slopes are: nearly level, 0 
to 2 percent; very gently sloping, 1 to 3 percent; 
gently sloping or undulating, 2 to 6 percent; strongly 
sloping or rolling, 6 to 11 percent; moderately steep, 
11 to 17 percent; steep, 17 to 30 percent; and very 
steep, 30 percent or more. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stripcropping. Growing crops іп a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
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principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt foam, sill, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or "very 
fine.” 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
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geographic area that creation of a new series is not 
justified. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 
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Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 


tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-74 at Springview, Nebraska] 


HE ICE MEM ы. == 


| Temperature | Precipitation 
| 
| | 2 years in [ 2 years in 10] I 
| | | | 10 will have-- | Average | | will have-- | Average | 
Month l Average | Average | Average | Inumber ofl Average | T {number of | Average 
| daily | daily | daily | Maximum | Minimum | growing | | Less | More |days with| snowfall 
Imaximum|minimum| |temperature|temperature| degree | | than--|than--]0.10 inenl 
| | higher | lower | days} | I l | or more | 
] | | | than-- | than-- l | | 
F F F | F E | Units | in | їп In | I 
| | | | | =. |. = 
M cU MN 32.5 | 9.6 | 21.1 | 61 | -21 | 11 | 230 | ‚05 | 49 ! £ ! 3.8 
FEDS | 31.5 | 14.5 | 26.0 | 68 | -16 | 20 | „59 | ‚15 | ‚9 | 2 | 7.0 
March------ | 44.6 | 21.5 | 33.1 | 80 | -T | 104 | .93 | .30 | 1.42 | 3 | 7.9 
| 
April------ | 59.8 | 34.4 | 47.1 | 89 ! 13 | 243 | 2.22 | 1.22 | 3.03 | 5 | 5.4 
May-------- | 71.2 | 46.1 | 58.7 | 93 | 26 | 580 | 3.29 | 1.57 | 4.68 | 7 | +2 
June------- | 81.3 | 56.3 | 68.8 | 103 | 40 | 864 | 3.66 | 2.06 | 4.95 l 7 | .0 
July------- | 89.0 | 62.2 | 15.6 | 106 | 48 | 1,104 | 3.01 | 1.06 | 4.56 | 5 | .0 
| | 
ее е9 87.7 | 60.6 | 74.2 | 104 | 46 ! 1,060 | 2.00 | 1.02 | 2.80 | 4 | .0 
epee 76.8 | 49.9 | 63.4 | 100 | 29 | 702 ! 1.90 | NL | 3.06 | 4 | .0 
iR ss 66.4 | 39.2 | 52.8 | 91 | 19 | 414 | 1.10 | .41 | 1.69 | 3 | 1.8 
November---| 48.2 25.3 ! 36.8 | 78 | 0 | 80 | 73 | .16 ! 1.17 | 2 | 5.0 
оаа 36.3 | 14.9 | 25.6 | 65 | -15 | 28 | ‚52 | ‚13 | ‚81 | 2 | 6.3 
| | | l | | | | | l l 
Yearly: \ | I | | | | | | | l 
| | | | | | l | | і | 
Average--| 60.9 | 36.2 | 48.6 | --- | --- і --- | — | --- | --- | --- | --- 
| | | | | | | | | | 
Extreme--] --- | --- | --- | 107 | -22 | --- | --- | --- | --- | --- | --- 
Total----| --- | zau | — | === | === | 5,210 | 20.25 idea peel | 45 | 37.3 


la growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (40° Е). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-197! at Springview, Nebraska] 
Temperature 


| 
| 
Probability | 249 F 289 F 329 F 
| or lower or lower L or lower 
Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- May 1 May 
| 


EK] 


2 years in 10 | 
later than-- April 26 May 


uU 


| 
5 уеагв 1п 10 1 

later than-- April 16 April 24 | 
| 
| 
| 


| 
| 
First freezing | 
temperature | 
in fall: | | 
| 
1 year in 10 | | 
earlier than-- October 9 | October 2 — 19 
2 years in 10 | | 
earlier than-- October 15 | October 7 |September 24 
| | 
5 years in 10 | | 
| | 


earlier than-- October 25 October 17 


TABLE 3.--GROWING SEASON 


[Recorded in the period 1951-74 
at Springview, Nebraska] 


түти ج‎ ш = 


Daily minimum temperature 
during growing season 


| 
| 

Probability | Higher Higher | Higher 
! 


than | than | than 
240 p | 289 | 32°F 

| ауз i Days | Days 

9 years in 10 171 | 158 | 128 
| 

8 years in 10 | 178 | 165 | 137 
l | | 

5 years in 10 | 191 | 175 | 153 
| 

2 уеагѕ іп 10 | 205 | 187 | 169 
| 

1 year in 10 | 212 | 193 | 177 
| | 
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TABLE 4,.+-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


=— 8 ——— M DEMO CC т 
Map | Soil name | Acres | Percent 
symbol | | | 
| | 

Ab lAlbaton Variant clay, 0 to 2 percent slopes------—------------------ ---------------- | 260 0.1 
АтВ lAnselmo loamy fine sand, 0 to 3 percent slopes--- 2,920 0.6 
An lAnselmo fine sandy loam, 0 to 2 percent slopes--- 2,720 | 0.6 
AnC ‘Anselmo fine sandy loam, 2 to 6 percent slopes------------ 3,120 | 0.6 
Ba {Barney fine sandy loam, 0 to 2 percent slopes------------- 970 | 0.2 
Bo [Boel fine sandy loam, 0 to 2 percent slopes------------- 490 0.1 
Bt |Brocksburg loam, 0 to 1 percent slopes------------------ 4,620 | 0.9 
Cb Cass loam, 0 to 2 percent slopes----------------------- 1,480 | 0.3 
CcB [Cass loam, channeled, 0 to 3 percent slopes--------------- 610 ! Dl 
рав |Duda loamy fine sand, 0 to 3 percent slopes--------------- 2,720 | 0.6 
рас |Duda loamy fine sand, 3 to 6 percent slopes--- - 4,420 0.9 
DuB |Dunday loamy fine sand, 0 to 3 percent slopes------ 7,550 | 1.5 
DxB |Dunday-Duda loamy fine sands, 0 to 3 percent slopes-- 5,200 | 1.0 
Eo |Els fine sand, 0 to 2 percent slopes---------- ------------ 11,420 | 2.3 
Es |Elsmere loamy fine sand, 0 to 2 percent slopes--------------.----- 8,440 | ToT 
Ho lEolt fine sandy loam, 0 to 2 percent slopes-------- 4,550 | 0.9 
HoC |Holt fine sandy loam, 2 to 6 percent slopes-------- 1,410 | 0.3 
Htc |Hoit-Tassel fine sandy loams, 3 to 6 percent slopes-- 1,320 | 0.3 
HtD |Holt-Tassel fine sandy loams, 6 to 11 percent slopes-- 1,370 | 0.3 
IfD {Inavale fine sand, 3 to 11 percent slopes------------ 530 | 0.1 
IgB lInavale fine sand, channeled, 0 to 3 percent slopes 3,850 | 0.8 
IhB |Inavale loamy fine sand, 0 to 3 percent slopes----- 6,190 | 1.2 
IpB |Ipage loamy fine sand, 0 to 3 percent slopes------- 22,570 | 4.6 
Та [Jansen fine sandy loam, 0 to 2 percent slopes------ 2,870 | 0.6 
Jn [Jansen loam, 0 to 2 percent slopes------------ - 1,520 | 0.3 
Јас |Jansen 1оат, 2 to 6 percent slopes----------- -- 3,370 | 0.7 
JoB |Jansen-Meadin loams, 0 to 3 percent slopes-- - 11,470 | 2.3 
LaD |Labu silty clay, 6 to 11 percent slopes-----------2------.--------------------- -----] 3,200 | 0.6 
LeF |Labu-Sansare silty clays, 11 to 30 percent slopes 11,870 2.4 
Lo [Loup fine sandy loam, 0 to 2 percent slopes-------- 11,350 2.3 
Lp ILoup fine sandy loam, wet, 0 to 2 percent slopes---- 1,970 0.4 
MaB lManter loamy fine sand, 0 to 3 percent slopes------- 8,230 | If 
Mac [Manter loamy fine sand, 3 to 6 percent slopes-- 3,620 0.7 
MfC |Manter fine sandy loam, 2 to 6 percent slopes-------- 4,770 1.0 
MkG |Mariaville-Keota silt loams, 15 to 60 percent slopes- 2,580 | 0.5 
Mm |Маг1аКе loamy fine sand, 0 to 1 percent slopes-----—-- 340 | 0.1 
MnF \Meadin gravelly sandy loam, 3 to 30 percent slopes-- 9,030 | 1.8 
Mu |Munjor fine sandy loam, 0 to 2 percent slopes------- 1,710 | 0.4 
OaB |O'Neill loamy fine sand, 0 to 3 percent slopes------ 4,670 0.9 
Ое |O'Neill fine sandy loam, 0 to 2 percent slopes------ 3,980 | 0.8 
OeC lO'Ne111 fine sandy loam, 2 to 6 percent slopes--- 820 | 0.2 
оер |O'Neill fine sandy loam, 6 to 9 percent slopes-------- 610 | 0.1 
OhB lO'Neill-Meadin fine sandy loams, 0 to 3 percent slopes-- 7,160 | 1.4 
OkD |O'Neill-Valentine complex, 1 to 9 percent slopes------ 1,730 | 0.4 
On |Onita silt loam, 0 to 1 percent slopes------------ 810 | 0.2 
Or lOrd-Loup fine sandy loams, 0 to 2 percent slopes- 10,570 | 2.1 
Pf [Рака fine sandy loam, 0 to 2 percent Slopes-—---------—------------------------------ 970 | 0.2 
Ph |Paka loam, 0 to 1 percent slopes--------------- 450 | 0.1 
PhB [Paka loam, 1 to 3 percent Slopes--------—------- 1,380 | 0.3 
PmC |Paka-Mariaville loams, 3 to 6 percent slopes--- 1,680 | 0.3 
PmF |Paka-Mariaville loams, 11 to 30 percent slopes- 2,770 | 0.6 
RaB [Вее loam, 1 to 3 percent slopes-----~----------~~~--~-------~+-----------------~------ 1,200 | 0.2 
Rb Кее loam, clayey substratum, 0 to 2 percent slopes------- -------------------------- | 510 | 0.71 
ReC |Reliance silt loam, 2 to 6 percent slopes------------- - 1,220 | 0.2 
RoD |Ronson-Anselmo fine sandy loams, 6 to 9 percent slopes-- - 3,570 | 0.7 
ROF |Ronson-Anselmo fine sandy loams, 9 to 30 percent slopes- - 6,870 | 1.4 
RtB |Ronson-Tassel fine sandy loams, 0 to 3 percent slopes---------- 20,350 | 4.1 
SaG |Sansare silty clay, 20 to 40 percent slopes----------- 6,020 | 1.2 
ScF [Sehamber gravelly sandy loam, 11 to 30 percent slopes- 790 | 0.2 
SmP [Simeon-Manter-Ronson complex, 6 to 17 percent slopes----- ---- 29,840 | 6.0 
SvF2 |Simeon-Valentine fine sands, 6 to 17 percent slopes, eroded-- 2,020 | 0.4 
SwB lSimeon-Valentine loamy sands, 0 to 3 percent slopes---------- 5,120 | 1.0 
TaF [Tassel loamy fine sand, 3 to 30 percent slopes--------- 3,460 | 0.7 
TdE {Tassel-Duda complex, 3 to 15 percent slopes------------ 14,590 | 2.9 
Tre {Tassel-Ronson-Duda complex, 15 to 70 percent slopes--- 39,830 | 8.0 
Tu |Tuthill fine sandy loam, 0 to 2 percent slopes-------------------------------- -----| 4,440 | 0.9 
VaF {Valentine fine sand, rolling-------------------------------------------------- -----| 71,120 | 14.4 
VaG [Valentine fine sand, hilly---------- ------- 2,220 | 0.4 
VbD |Valentine loamy fine sand, gently rolling-- 20,650 | h.2 
VeF lValentine-Tassel complex, rolling------------------------ 20,090 | 4.1 
vac lValentine-Wewela loamy fine sands, 3 to 6 percent slopes----- 2,190 | 0.4 
vds lValentine-Wewela loamy fine sands, 6 to 30 percent slopes 5,330 | 1.1 
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TABLE h.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 
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| 
Map | Soil name Acres | Percent 
symbo1| | 
| 
Ve |Verdel silty clay loam, 0 to 1 percent slopes-------------------------------------- 680 | 0.1 
VeB lVerdel silty clay loam, 1 to 3 percent slopes-------------- T30 | 0.1 
Vec lVerdel silty clay loam, 3 to 6 percent slopes-------------- 1,220 | 0.2 
Vo lVetal fine sandy loam, O to 2 percent slopes-- 3,060 | 0.6 
Vt |Vetal loam, 0 to 1 percent slopes------------- 3,550 | 0.7 
VtB |Vetal loam, 1 to 3 percent slopes--- 1,270 | 0.3 
уб |Vetal loam, 3 to 6 percent slopes------------- 490 | 0.1 
WeB lWewela fine sandy loam, 0 to 3 percent slopes---- 2,340 | 0.5 
WeC {Wewela fine sandy loam, 3 to 6 percent slopes- 2,270 | 0.5 
I Water areas more than 40 acres in size--- 3,780 | 0.8 
| Water areas less than HO acres in size--------—-------------------2------------- 280 | 0.1 
Nie Een 
| 9 Ca ets ER EE 195,360 | 100.0 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. Yields 
are those that can be expected under a high level of management. Absence of a yleld indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil] 


C 
Soil name and i Corn Alfalfa hay | Winter wheat 
map symbol | | . 
| N [ £ N [ I N I 
Bu Bu Ton Ton Bu T Bu 
| = | zB m | 5 = | T 
Ab--------2-2-------------- | 35 | --- | 2.5 — | 25 | mE 
Albaton Variant | | | | | 
| | 
АтВ----------------------- | 28 | 115 1.5 4.0 15 | --- 
Апѕе1то | | | | | 
Peete eed ee rm entes | 38 | 135 2.0 5.0 | 20 | === 
Anselmo | | | | | 
AnC---------~-------------- | 35 | 130 1.9 | 4.9 18 | --- 
Anselmo | | | | 
| | | | 
Ва------------------------ | --- --- --- | -- | --- | --- 
Вагпеу | | | | | 
د‎ rece cce | 35 | 100 3.0 45 19 | ees 
Boel | | | | | 
BE eee | 31 135 | 2.0 5.2 | 25 | === 
Brocksburg | | | | | 
бышышы зшшышвдшшшшывшшш | 4o | 133 |! 1.3 5.3 | 22 | == 
Cass | | | 
| | | | | 
T m ————: | === === l === ENT zum | === 
Cass I | | | | 
Барсан EE EEE | 20 | 118 1.5 4.0 | 15 | --- 
Duda | | | | | 
Dd6c-2mqesnezclnseceedsüuce | 18 --- | 145 | 3.8 | 13 | --- 
рида | | | | 
| | | | | 
ТИВ aaa خخ‎ | 25 | 122 1.6 4.0 | 15 | --- 
Dunday | | | | | 
| 
DR so susu کے‎ E | 25 | 120 | 1.6 | 5.0 | 15 | --- 
Dunday-Duda | | | | | | 
Eo------------------------ | --- | 85 --- 3.5 | --- | --- 
Els | | | 
| | | | 
د‎ eer eee 35 100 | 2.0 4.0 | 20 | --- 
Elsmere | | | | | | 
Hocsg- anios шы ызны ләш шш | 30 125 2.0 4.8 | 20 | --- 
Holt | | | | | 
a a 27 120 | 1.7 | 4.5 | 18 | --- 
Holt | | | I | 
HiGsseseseces SS ses NEE | 25 по | 1.5 4.0 | 16 | --- 
Holt-Tassel | | | | 
| | 
prp ———— 23 100 | 1,5 | 4.0 | 15 | --- 
Holt-Tassel | | | | | 
IfD------------~+------~-- --- 80 | --- 2.5 | --- | --- 
Inavale | | ! | 
IgB----------------------- --- — | --- | --- | --- | --- 
Inavale | | | | | 
ТЇЗ зн дшн می ت‎ 25 110 | 1.5 5.0 | 15 | --- 
Inavale | | | | 
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TABLE 5.--YIELDS PER ACRE OP CROPS AND PASTURE--Continued 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil name and Corn 1 Alfalfa hay I Winter wheat 


| 
map symbol | | 
| N І N l N I 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Wewela | 


Soil name and | Corn | Alfalfa hay | Winter wheat 
map symbol | | | 
| c NoD SN уг J N | IT уг 
Bu Ton Топ 

| | | | | | 

a R | 25 | 110 | 1.0 | 1.0 | 15 | --- 
Valentine-Wewela | | | | I | 

| 

VdR---------------l22---2.-- | -— | --- | --- | — | — | m 
Valentine-Wewela | l | | ! | 
l | | 

p EEE EEE | Mo | 115 | 1.5 |] 5.0 | 25 | === 
Verdel | | | | | | 
| | | | | | 

p ———— | 35 | 110 | 1.1 | 4.9 | 24 | === 
Verdel l | | | | | 
| | | | | | 

VeC------~---------------- | 30 | --- | 1.3 | --- | 22 | === 
Verdel | | | l | | 
| | | | | | 

jo He T —— sess | 10 | 135 | 1.8 | 5.2 | 20 | === 
Vetal | | і | | | 
| | | | | | 

jp e ———— I 45 | 140 | 2.7 | 6.0 | 30 | mE 
Vetal | | | | | | 
| | | | | | 

М e неш —— | до | 135 | 2.5 | 5.8 | 28 | --- 
Vetal | | | | | ! 
| | | | | | 

rij e — — | 38 | 130 | 1.7 | 5.0 | 25 | === 
Vetal | | | | | | 
| | | | | | 

ln ————— | 30 | 125 | 1.2 | 4.2 | 20 | === 
Wewela | | | | | | 
| | | | | | 

Vr — — | 27 | 120 | 1.0 | 4.0 | 18 | === 

| 

| | | | | 
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TABLE 6 --CAPABILITY CLASSES AND SUBCLASSES 


[А11 soils are assigned to nonirrigated capability 
subclasses (N). Only those potentially 
irrigable soils are assigned to irrigated 
subclasses (I). Miscellaneous areas are 
excluded. Dashes indicate no acreage] 


Major management concerns (Subclass) 


Class | Total | Soil 
| acreage | Erosion | Wetness | problem 
| ! (e) | (м) | (в) 
| | Acres | Асгез | Acres 
| і | | 
I (№) 1,4801 --- | — | --- 
n 6.290] --- | --- | --- 
II (N)! 29,6501 18,020 | 6,820 | 4,810 
п! SP 20,890 | --- | 6,820 
III (М)! 53,230] 42,170 | 11,060 | --- 
d 12:140] 61,080 | 11,060 | --- 
IV (N)| 112,750] 92,580 | 8,700 | 11,470 
ы 1592659) 122,940 | 20,120 | 16,590 
ү d 14,290] --- | 14,290 | -~ 
VI d. UEM 178,020 | 15,880 | 35,010 
VII (NDI 50,6501 2,220 | 48,430 | --- 
| | | 
| 340 | --- 
| | 


үн) | 340| --- 
| 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


Total production | 


5011 пате апа | Range site name | Characteristic vegetation | Compo- 
| 


| 
map symbol | Kind of year | Dry | Isition 
| | Iweight | | 
| | proma Pet 
Ab----------------- [Clayey Overflow--------------- [Favorable | 20 
Albaton Variant | | Normal | 20 
| |Unfavorable | 15 
| | | 10 
| | | 10 
i | | Б 
| | | 5 
| | | Б 
AmB, Ап, AnC------- | Sandy------------------------- |Favorable | [Little bluestem 23 
Anselmo | | Normal | 2,600 |Blue grama------- 18 
| |Unfavorable | 1,350 |Sand bluestem---- 13 
[ [ | | Needieandthread-- 12 
| | | |Prairie sandreed- 8 
| | | IBuffalograss------- 5 
| | | [Western wheatgrass------------ 5 
| | 
Ba-----------------— lIWetland----------------------- |Favorable | 5,500 [Prairie cordgrass------------- 30 
Barney | | Normal | 5,000 |Northern reedgrass- 10 
| |Unfavorable | 3,500 10 
| | 10 
| | | |Kentucky bluegrass------------ | 10 
| | | [Bluejoint reedgrass----------- 5 
| | | | Switchgrass--------- 5 
| | | |common spikesedge-- 5 
| 
Bo----------------- ISubirrigated------------------ | Favorable | 5,000 [Вів bluestem------------------ 25 
Boel | [Normal | 4,500 |Indiangrass-- 15 
| |Unfavorable | 3,750 |Switchgrass------- 15 
l I | |Little bluestem-- 10 
l | l |Prairie cordgrass 10 
| | | pue ------------------------- 
Bt----------------- | Silty------------------------- | Favorable | 3,250 |Big bluestem------------------ 
Brocksburg | INormal | 2,500 |Little bluestem--- 
| lUnfavorable | 1,750 |Sideoats grama---- 
| | | Indiangrass------- 
| | | [Blue grama-------- 
| ! | | Switchgrass-~-~--------------- 
Cb, CeB------------ {Sandy Lowland----------------- |Favorable | 4,000 |Sand bluestem----------------- 
Cass | | Normal | 3,500 [Little bluestem--- 
| {Unfavorable | 2,500 |Indiangrass------- 
| | 
| | | 
| | | | |$ейде--——---------------------- 
| | | 
рав, DdC----------- | 3andy------------------------- |Favorable | 3,000 
Duda | [Normal | 2,500 
| | Unfavorable | 1,750 
| | 
| | | 
| | | 
| | | 
| | | 
| | 
DuB---------------- lSandy------------------------- | Favorable | 3,000 [Sand bluestem----------------- 
Dunday | {Normal | 2,500 |Little bluestem--------------- 
| |Unfavorable | 1,750 |Prairie sandreed-------------- 
| | | Needleandthread 
| | | |Blue grama------ 
| | | Switchgrass-- 
| | | Sedge------------------------- 
| | | 


See footnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


77 T r Total production [| | | | TT 
Soil name and | Range site name | | Characteristic vegetation [Compo- 
map symbol | |Kind of year Dry | Isition 

| | weight | 

I [тъ/асге] 

| | 

| 


DxB*: | 
Dunday------------ | Sandy------------------------- | Favorable 3,000 [Sand bluestem----------------- 
| | Normal 2,500 |Little bluestem--- 
|Unfavorable 1,750 |Prairie sandreed-- 
|Needleandthread--- 


| 
Duda-------------- | Sandy------------------------- Favorable | 3,000 |Sand bluestem----------------- 
| Normal 2,500 |Prairie sandreed-- 
| Unfavorable | 1,750 [Little bluestem--- 
j | |Needleandthread--- 
| | ISwitchgrass------- 
| [Sand dropseed----- 
| | |Blue grama-------- 
| ISedge------------------------- 


Eo--------------2--- | Subirrigated------------------ Favorable 5,000 |Big bluestem-----------------.~ 
Els | Normal 4,000 |Indiangrass------- 
| Unfavorable 3,000 |Prairie cordgrass- 
| |Switchgrass-------- 
| |Little bluestem--- 
| | Sedge-------------- 
! | E bluegrass 
| 
Es----------------- ISubirrigated------------------ Favorable 
Elsmere | Normal 


мл 


,500 |Big bluestem---------------.-- 
4,800 |Indiangrass---- 
3,500 |Prairie cordgrass-- 
| Switchgrass-------- 
|Little bluestem- 
| Sedge-------------- 
kantuei bluegrass------------ 


Unfavorable 


| 
| 
| 
Ho, HoC------------ | Sandy------------------------- |Favorable 


Holt | [Могта1 
Unfavorable 
| 


| 
| 
| 
| 
| 
| 


3,120 |Little bluestem--------------- 
2,600 |Prairie sandreed- 
1,820 |Sand bluestem----------------- 
| Needleandthread--------------- 
|Blue grama------ 
| Porcupinegrass 
|Leadplant----- 
peu -------------------—-- 


| 
3,000 |Little bluestem--------------- 
2,500 |Prairie sandreed- 
1,750 |Sand bluestem----------------- 
|Needleandthread--------------- 
[Blue grama------ 
| Porcupinegrass 
|Leadplant----- 
£ ---------- 


HtC*, HtD*: I 
Holt-------------- | Sandy------------------------- |Favorable 

| Normal 
|Unfavorable 


2,500 lNeedleandthread--------------- 

2,250 |Threadleaf sedge- 

1,750 |Blue grama------- 
|Sand bluestem--- 
|Little bluestem-- 
|Broom snakeweed--------------- 


Tassel------------ Shallow Limy------------------ {Favorable 
| [Normal 

I |Unfavorable 
| | 

| 
| | 
| 
IfD---------------- lSands------------------------- |Favorable 


Inavale | Normal 
| |Unfavorable 


2,750 |Sand bluestem----------------- 

2,250 |Little bluestem----------- 

1,500 |Prairie sandreed- 
| Needleandthread-— 
| Switechgrass----- 
[Blue grama----- 
[Sana dropseed----------------- 


| 
| 
| 
| 


See footnote at end of table. 
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TABLE T.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


TT T Total production | — TTT 
Soil name and | Range site name | [ Characteristic vegetation Compo- 
map symbol | |Kind of year | Dry | : sition 
== m | | [weight | 
| | Lb/acre Pet 
i ! b 
IgB---------------- [Sandy Lowland----------------- | Favorable | 4,000 |Sand bluestem----------------- 1 45 
Inavale | | Normal | 3,250 |Porcupinegrass------- 15 
| |Unfavorable | 2,500 |Little bluestem------ 10 
| | | Prairie sandreed 10 
| | | Switchgrass---------- 5 
| | | Sedge---------------- 5 
| | | Needleandthread--------------- 5 
IhB-------.-------- |Sandy Lowland----------------- |Pavorable | 3,750 |Sand bluestem----------------- 30 
Inavale | | Normal | 3,000 [Prairie sándreed 20 
| lUnfavorable | 2,250 [Little bluestem------ 15 
! | | Needleandthread------- | 15 
| | | | Switchgrass----------- 5 
| | | Porcupinegrass-------- ----| 5 
| | | Sedge------------------------- | 5 
IpB---------------- [Sandy Lowland-----------.---.--- | Favorable | 4,000 [Sand bluest emee e -e= -em me u = m m me m = me = | 15 
Ipage | Normal | 3,500 |Prairie sandreed- ----| 15 
| {Unfavorable | 2,500 [Little bluestem-- ----| 10 
| | | Needleandthread-- ----| 10 
| | | Sedge-------------- 7 
l | {Kentucky bluegrass-- 5 
| | | Indiangrass-------- 5 
| | |Prairie junegrass 5 
i | | | Switchgrass------ 5 
| [Scribner panicum- 5 
| | |Leadplant--------------------- 5 
Ча----------------- | Sandy------------------------- Favorable | 3,250 |Little bluestem--------------- 
Jansen | Могта1 2,500 |Sand bluestem---- 
| Unfavorable | 1,500 [Blue grama------- 
| |Sand dropseed---- 
| |Needleandthread-- 
| {Рга1г1е sandreed- 
| |Sedge------------ 
| [Purple lovegrass--- 
| | [Western wheatgrass------------ 
Jn, JnC------------ | Silty------------------------- Favorable 3,500 [Little bluestem--------------- 
Jansen {Normal 2,500 |Big bluestem 
Unfavorable 1,500 |Sideoats grama---------------- 
| |Blue grama-------------------- 
| |Buffalograss------ 
| lSand dropseed 
| | [Western wheatgrass------------ 
JoB*: | | 
Jansen------------ Silty----------------2----2----- [Favorable 3,500 [Little bluestem--------------- 
| Могта1 2,500 |Big bluestem------ 
|Unfavorable 1,500 |Sideoats grama---- 
IBlue grama----- 
| | |Buffalograss- 
| [Sand dropseed------ 
| | Diesen wheatgrass 
Meadin------------ Shallow To Gravel------------- | Favorable | 2,500 Blue grama-------------------- 
| Normal | 2,000 {Prairie sandreed-------------- 
|Unfavorable | 1,000 |Sand bluestem 
| | |Sand dropseed 
| l | Clubmoss-------- 
| | 
| | 
| | 
| | 
I | 


See footnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


{Unfavorable 
| |Alkali sacaton------ 
[Sideoats grama---------------- 


Total production 
Soil name and Range site name f Characteristic vegetation | Compo- 
map symbol | [Кіпа of year | Dry | |sition 
| Iweight I 
| | b/acre Pot 
| 
LaD---------------- Clayey------------------------ | Favorable | 2,600 [Big bluestem------------------ | 25 
Labu | Normal | 2,300 [Little bluestem---- | 15 
[Unfavorable | 1,600 |Green needlegrass------------- 
| | |Sideoats grama---------------- 
| | Western wheatgrass- 
| | Blue grama--------- 
| | Kentucky bluegrass- 
| | | | Sedge--------------- 
LeF* | | | | 
Labu------2-------- О1ауеу------------------------ | Favorable | 2,600 |Big bluestem------------------ 
| Normal | 2,300 |Little bluestem----- 
| {Unfavorable | 1,600 [Green needlegrass--- 
| | |Sideoats grama------ 
| | [Western wheatgrass-------- 
| | | [Blue grama---------------- 
| | | |Kentucky bluegrass-------- 
| | co ----------2-----2-----2-2-2--- 
| 
Sansarc----------- |Shallow Clay------------------ |Favorable 2,250 |Little bluestem--------------- 
| Normal | 2,000 |Sideoats grama- 
| |Unfavorable 1,500 |Blue grama----- 
| | | INeedleandthread--- 
| [Green needlegrass- 
| | | ей ------------------2------- 
Lo---2-------------- [Wet Subirrigated-------------- |Favorable 6,250 |Switchgrass------------------- 
Loup | Normal 5,500 l|Indiangrass----------- 
I |Unfavorable 4,250 |Prairie cordgrass- 
| |Big bluestem------ 
| |Plains bluegrass- 
| | Sedge-------------------- 
| [Canada wildrye---------------- 
Lp----------------- lIWetland----------------------- Favorable 6,500 |Prairie cordgrass 
Loup | Normal 6,000 |Bulrush 
| Unfavorable 5,500 |Sedge-- 
| | [низ ar a a rn ee ساسا ا ت اا ا ت‎ 
| 
MaB, Мас, MfC------ | Sandy------------------------- Favorable 3,250 |Prairie sandreed-------------- 
Manter | Морта1 2,500 |Sand bluestem---- 
l Unfavorable | 1,500 |Little bluestem-- 
| | Needleandthread-- 
| | | |Blue grama------ 
| |Switchgrass----- 
| | | on -----------------2-------- 
MkG* : | | | | 
Mariaville-------- |Shallow Limy------------------ | Favorable | 2,750 [Little bluestem--------------- 
| Normal | 2,250 |Big bluestem---- 
| lUnfavorable | 1,500 |Sideoats grama--- 
| | | Threadleaf sedge-- 
| | | i Needleandthread-- 
| | | |Blue grama------ 
| ! | {Plains muhly-- 
| | | |Leadplant--------------------- : 
| | | |Fringed sagebrush------------- 
| | 
Keota------------- |Limy Upland----- -------------- |Favorable | 3,000 [Blue grama-------------------- 
|Normal | 2,250 |Winterfat-----.-------- 
| 1,250 |Western wheatgrass 
| 
| 


See footnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T | Total production T 
Soil name and | Range site name | Characteristic vegetation | Compo- 
map symbol | (Kind of year | Dry lsition 
| | [weight 
| | 2 acre Pet 
MnF---~-~-~-~-~--~-~~ | Shallow To Gravel------------- | Favorable | 2,500 |Blue grama-------------------- 20 
Meadin | | Normal | 2,000 |Prairie sandreed 10 
| Unfavorable | 1,000 |Sand bluestem----------- 10 
| | {Sand dropseed-- 10 
| | Clubmoss-------- 10 
| | | Needleandthread- 10 
| | | Switchgrass----- 5 
| | | | Sedge------------------------- 5 
| | | Little bluestem--------------- 5 
| | 
Mu----------------- [Sandy Lowland----------------- | Favorable 4,000 [Sand bluestem----------------- 30 
Munjor Normal | 3,500 [Little bluestem 15 
| Unfavorable | 2,500 |Prairie sandreed-------------- 10 
|Needleandthread--------------- 10 
| | Switchgrass 10 
| | Blue grama--- 5 
| | Sedge 5 
| | Indiangrass 5 
OaB, Oe, OeC, OeD--|[Sandy------------------------- Favorable | 2,750 [Sand bluestem----------------- 20 
O'Neill | | Normal | 2,000 |Little bluestem 15 
Unfavorable 1,250 |Prairie sandreed-------------- 15 
| | [Blue grama-------------------- 10 
|Needleandthread- 10 
| | Switcehgrass----- 1 
| Зала dropseed-- 5 
| pas sagewort—---------------- 5 
OhB*: | | | 
O'Neill----------- Sandy------------------------- Favorable 2,750 lSand bluestem----------------- 20 
| Normal | 2,000 |Little bluestem 15 
Unfavorable 1,250 |Prairie sandreed-------------- 15 
[Blue grama-------------------- 10 
|Needleandthread- 10 
|Switchgrass----- T 
[Sand dropseed-- 5 
[агау sagewort-- 5 
Meadin------------ Shallow To üravel------------- Favorable | 2,500 |Blue grama-------------------- 
Normal 2,000 |Prairie sandreed 
Unfavorable | 1,000 |Sand bluestem------- 
|Sand dropseed-- 
| | Clubmoss-------- 
|Needleandthread- 
|Sedge--------------- 
[Little bluestem--------------- 
|3witchgrass------------------- 
| 
OkD*: | | 
O'Neill----------- Sandy----------------.--------- Favorable 2,750 [Sand bluestem----------------- 
Normal 2,000 [Little bluestem--------------- 
Unfavorable 1,250 |Prairie sandreed 
[Blue grama---------- 
| |Needleandthread- 
| Switchgrass----- 
| [Sand dropseed----------------- 
[Gray sagewort----------------- 
| 
Valentine--------- Sands------------------------- {Favorable 3,000 |Prairie sandreed 
|Normal 2,400 |Sand bluestem 
Unfavorable 1,800 {Little bluestem--------------- 
| |Sand lovegrass-- 
| Switchgrass----- 
| |Needleandthread- 
|Blue grama------ 
[Sand dropseed----------------- 
| 


See Pootnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | {К1па of year | Dry | [sition 
| ! [weight | | 

| | Толасге! Pet 
On----------------- | Silty------------------------- | Favorable | 3,500 |Big bluestem------------------ 
Onita | | Normal | 2,750 |Little bluestem 
| |Unfavorable | 1,750 |Sideoats grama-------- 
| {Blue grama------------ 
l | | |Buffalograss---------- 
| | Switchgrass-- 
| 
| 
| 


| | | Indiangrass 
| |Western wheatgrass 
Or*: | | 
Ога--------------- |Subirrigated------------------ Favorable 6,000 |Big bluestem------------------ 
| Normal 5,500 [Indiangrass------- 

| Unfavorable 5,000 |Little bluestem--- 
| | Switchgrass------- 
| |Prairie cordgrass- 


6,250 |Switchgrass 
5,500 |Indiangrass 


Loup-------------- Wet Subirrigated-------------- Favorable 
| 
4,250 |Ргаїг1е cordgrass- 


Normal 
[Unfavorable 


3,250 [Little bluestem--------------- 

2,500 |Needleandthread-- 

1,500 |Sand bluestem----------------- 
[Blue grama-------------------- 
| Switehgrass--- 
| Indiangrass-------- 
[Western wheatgrass-- 
|Sedge-------------------2----- 


РЇ----------------- | Запау--------------=---------- | Ғауогар1е 
Рака | Normal 
|Unfavorable 


| 

3,500 |Little bluestem--------------- 

3,000 |Big bluestem-------------- 

2,000 |Sideoats grama-- 
|Needleandthread-- 
| Switchgrass----- = 
| Indiangrass--- = 
|Blue grama----------- 
[Western wheatgrass--- 
| Sedge------------------------- 


| 
Ph; PRB (Sil ty- шесе шнш ی ب ب‎ |Favorable 
Paka | {Normal 
|Unfavorable 


| 
3,500 |Little bluestem--------------- 
3,000 |Big bluestem------------------ 
2,000 |Sideoats grama---------------- 
Needleandthread-- 
ISwitchgrass---------- 
Indiangrass-- 
Blue grama----------- 
[Western wheatgrass--- 


| Normal 
|Unfavorable 


Paka-------------- |Silty------------------------- | Favorable 
| 


2,750 |Little bluestem--------------- 
2,250 |Big bluestem---------- 
1,500 |Sideoats grama-------- 
Threadleaf sedge------ 
|Needleandthread-- 
[Blue grama------- 
[Plains muhly----- 
|Leadplant-------- 
КЕ sagebrush 


| 
Mariaville-------- [Shallow Limy------------------ | Favorable 
| Normal 
| Unfavorable 


See footnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| Total production | | 
Soil name and | Range site name | Characteristic vegetation | Compo- 
map symbol | | |sition 


| 
Kind of year | Dry | 
| 


| | [weight l 
| Lb/acrel Pet 
i 


[ 
RaB---------------- |S11ty------------------------- | Favorable | 3,250 |Little bluestem--------------- 20 
Ree i | Normal | 2,500 |Big bluestem 10 
| |Unfavorable | 1,500 |Western wheatgrass------------ 10 
| | |Green needlegrass------------- 10 
| | | |Needleandthread--------------- 10 
| | | |Sideoats grama---------------- 10 
| | | [Blue Бгата-------------------- 5 
| 
Rb----------------- |S1lty------------------------- | Favorable | 3,500 [Little bluestem--------------- 15 
Ree | | Normal | 2,750 [Big bluestem------------------ 15 
l [Unfavorable | 1,750 |Green needlegrass------------- 
| | |Sideoats grama----- 
| | | IWestern wheatgrass 
| | | | Needleandthread----------~----- 
| | | [onus grama-------------------2- 
ReC---------------- | Silty------------------------- | Favorable | 3,500 |Big bluestem------------------ 
Reliance | | Normal | 2,750 {Little bluestem--------------- 
| [Unfavorable | 1,750 [Western wheatgrass 
| | |Sideoats grama----- 
| | | |Green needlegrass- 
| | | |Blue grama-------- 
| | | |Needleandtäread=- 
RoD*, RoF*: | | | | 
Ronson------------ [Sandy------------------------- |Favorable | 3,000 [Sand bluestem----------------- 
1 | Normal | 2,750 |Little bluestem-- 
| |Unfavorable | 1,750 |Prairie sandreed-- 
! | | |Needleandthread--- 
| | | 
| | | 
l | 
Anselmo----------- | Sandy------------------------- | Favorable | 3,250 |Little bluestem--------------- 
| | Normal | 2,600 |Blue grama------------- 
| {Unfavorable | 1,350 [Sand bluestem 
I | | |Needleandthread--------------- 
| | | |Prairie sandreed-------------- 
| | | |Buffalograss----------- 
| | | [чевег wheatgrass 
| 
RtB*: | | | | 
Ronson------------ ISandy------------------------- {Favorable | 3,000 |Sand bluestem---------- 
| | Normal | 2,500 |Little bluestem 
| |Unfavorable | 1,750 
| 
і i | 
I | | 
| | | 
| | | . 
Тавве1------------ {Shallow Limy------------------ | Favorable | 2,500 iNeedieandthread--------------- 30 
i Normal | 2,250 |Threadleaf sedge--- 20 
| |Unfavorable | 1,750 [Blue grama--------- 16 
| | Sand bluestem------ 5 
| | | Little bluestem---- 5 
| | Broom snakeweed--------------- 5 
Saü---------------- | Shallow Clay------------------ [Favorable 2,200 |Little bluestem--------------- 20 
Sansarc | Normal | 2,000 |Big bluestem------- 15 
| {Unfavorable 1,500 |Sideoats grama 15 
| | | Needleandthread--------------- 15 
| | Green needlegrass------------- 10 
| | | Blue grama 5 
| | | Sedge------------------------- 5 


See footnote at 


end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


Soil name and 
map symbol 


Range site name 


| 
|Kind of year 


| Compo- 
[sition 


| Characteristic vegetation 
Dry | 


| weight | | 
Lb/acre Pct 
| ——— 


Sehamber 


SmF*: 
Simeon------------ 


Mantepr------------ 


Ronson------------ 


SvF2*: 
Simeon------------ 


Valentine--------- 


SwB*: 
Simeon------------ 


See footnote at 


Shallow To Gravel------------- 


| 
| 
| 
| 
| 
| 
| 
| Sands------------------------- 
| 
| 
| 
| 
| 
| 
| 
| 
{Shallow To Gravel------------- 
| 
| 
| 
| 
| 
| 
| 


end of table. 


| Favorable 
{Normal 
|Unfavorable 


|Favorable 
| Normal 
|Unfavorable 


| 
| 
| 
| 
| 
| 


| Favorable 
| Normal 
| Unfavorable 


[Favorable 
|Normal 
| Unfavorable 


| Favorable 
{Normal 
|Unfavorable 


| 
| 
| 
| 
| 
| 


|Favorable 
| Normal 
| Unfavorable 


| Favorable 
| Normal 
| Unfavorable 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


1,750 |Blue grama-------------------- 20 
1,250 [Needleandthread 
150 |Sedge----------- 


| 
2,500 |Blue grama-------------------- 
1,500 |Sand bluestem 
1,000 |Prairie sandreed 
| Needleandthread 
[Hairy grama------ 
[Little bluestem 
[Sand dropseed--------- 
{Seribner panicum 
| Sedge----------------- 


|Prairie sandreed 
|Sand bluestem--------- 
{Little bluestem-------- 
| Needleandthread-------- 
[Blue grama------------- 
|Switchgrass------------------- 
| Sedge ےک د کے‎ —— — À— 


3,250 
2,500 
1,500 


| Sand bluestem----------------- 
|Little bluestem--- 
|Prairie sandreed-- 
| Needleandthread--- 


3,000 
2,500 
1,500 


2,500 
1,500 
1,000 


|Blue grama-------------------- 
| Sand bluestem----- 
|Prairie sandreed-- 
|Needleandthread--- 
|Hairy grama------- 
|Little bluestem--- 
[Sand dropseed------ 
| Scribner panicum-- 
| Sedge------------- 
apan 


|Prairie sandreed-------------. 
| Sand bluestem------ 
lLittle bluestem--- 
|Sand lovegrass----- 
Switchgrass-------- 
| Needleandthread---- 
Blue grama--------- 
| Запа dropseed----------------- 


3,000 
2,400 
1,800 


2,500 
1,500 
1,000 


Blue grama-------------------- 
Sand bluestem------ 
Prairie sandreed--- 
Needleandthread---------- 
Hairy grama------ 
Little bluestem- 
Sand dropseed--- 
Scribner panicum- 
Sedge------------ 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


Soil name and | Range site name | Characteristic vegetation | Compo- 
| 


| 
map symbol | Kind of year | Dry | [sition 
| | [weight | | 
| | 5780г] Pet 
SwB*; | | | | | 
Valent ine--------- | Sands------------------------- |Favorable | 3,000 [Little bluestem--------------- 
| | Normal | 2,200 |Sand bluestem----------------- 
| |Unfavorable | 1,200 |Prairie sandreed-------------- 
| | |Blue grama-------- 
| i | Sand dropseed---- 
| | | | Needleandthread--- 
| | |Prairie junegrass-- 
| | pe ---222--2-2-2---2.2-2-2--------- 
TagR---------------- Shallow Limy------------------ {Favorable | 2,500 |Needleandthread 
Tassel | Normal | 2,250 |Threadleaf sedge-- 
| |Unfavorable | 1,750 [Blue grama-------------------- 
| | Запа bluestem----------------- 
| | |Little bluestem--- 
| | aud snakeweed 
TdE*: | | | | | 
Tassel------------ Shallow Limy------------------ | Favorable | 2,500 |Needleandtnread--------------- 30 
|Normal | 2,250 |Threadleaf sedge 20 
[Unfavorable | 1,750 |Blue grama-------------- 16 
| | Sand bluestem--- 5 
| | [Little bluestem--------- | 5 
| | | | ree snakeweed--------------- | 5 
Duda-------------- | Sandy------------------------- | Favorable | 3,000 [Sand bluestem----------------- 30 
|Normal | 2,500 |Prairie sandreed 20 
{ |Unfavorable | 1,750 |Little bluestem--------- 15 
| | |Needleandthread--------- 10 
| | l Switchgrass----- 5 
| | | ISand dropseed 5 
| | | Blue grama--- 5 
| | | Sedge------------------------- 5 
TrG* | i 
Tassel------------ |Shallow Limy------------------ | Favorable | 2,500 |Needleandthread--------------- 30 
| | Normal | 2,250 |Threadleaf sedge-------------- 20 
| [Unfavorable | 1,750 [Blue grama-------------------- | 16 
| | | Sand bluestem--- 5 
| | | Little bluestem---------- 5 
| | | Broom snakeweed--------------- 5 
Ronson------------ | Savannah---------------------- |Favorable | 3,000 [Sand bluestem----------------- 15 
| Normal | 2,500 ILittle bluestem---------- 10 
| |Unfavorable | 1,750 |Prairie sandreed 10 
| | | Needleandthread---------- 10 
l | | Ponderosa pine-- 10 
| | | Blue grama----- 5 
| | | Switchgrass-- 5 
| | | Sedge-------------------- 5 
| | і рем redcedar 5 
| 
Duda-------------- I3avannah---------------------- | Favorable | 3,000 [Sand bluestem----------------- 
| [Normal | 2,500 |Prairie sandreed 
| [Unfavorable | 1,750 |Little bluestem---------- 
| | Needleandthread---------- 
1 | | Ponderosa pine---------------- 
| | | Switchgrass------------------- 
| | | Blue grama--- 
| | | | Sedge-------------------- 
| 1 1 Eastern redcedar-------------- 5 
| | | 
Ти----------------- | Sandy------------------------- | Favorable | 3,250 |Sand bluestem----------------- 20 
Tuthill | | Normal | 2,500 |Little bluestem---------- 20 
| |Unfavorable | 1,500 |Рга1г1е sandreed 15 
| | | Needleandthread---------- 15 
| | | Blue grama---- 10 
I | | Switehgrass-- 5 
| | | Sedge------------------------- 5 


See footnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


I Total production | | 


Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | {К1па of year | Dry | 1s1tion 
| | [weight | | 
[тъ/асге] Pct 
I | | 
A Pasa RENCE | Favorable | 3,000 |Prairie sandreed | 20 
Valentine | I Normal | 2,400 [Sand bluestem--- | 18 
l |Unfavorable | 1,800 [Little bluestem- | 15 
| | | | Запа lovegrass-- | 10 
| 1 | |Switchgrass----- | 8 
I | | | Needleandthread- 
| | | [Blue grama------ 
| | | [бата dropseed----------------- 
| 
YaG---------------- |Choppy Sands------------------ | Favorable 
Valentine | | Normal [ 
| |Unfavorable I 
| 
| | | 
| | | 
| | | 
| | | 
i ешкш шшш | Sands-----------------.---.----- | Favorable | 3,000 |Prairie sandreed 
Valentine | | Normal | 2,400 [Sand bluestem---------- 
| lUnfavorable | 1,800 |Little bluestem-------- 
| | Sand lovegrass--------- 
| | | | Switchgrass------------- 
| | | | Needleandthread----------- 
| | | |Blue grama------------.--- 
| | | [Sand dropseed----------------- 
| 
VoF#: | | | 
Valentine--------- | Sands------------------------- | Favorable | 3,000 |Prairie sandreed 
| | Normal | 2,400 [Sand bluestem------ 
| [Unfavorable | 1,800 |Little bluestem---- 
| | | |Sand lovegrass----- 10 
| | | Switchgrass-------- 8 
| | | | Needleandthread---- 8 
| | | |Blue grama--------- 5 
| | | Sand dropseed----------------- 5 
Tassel------------ [Shallow Limy------------------ | Favorable | 2,500 |Needleandthread--------------- 30 
| | Normal | 2,250 |Threadleaf sedge-------------- 20 
| [Unfavorable | 1,750 [Blue grama--------- 16 
| | | Запа bluestem------- | 5 
| | | Little Ь1џеѕёет--------------- 5 
| | | Broom snakeweed--------------- 5 
уас*; | | 
Valentine--------- [58апав------------------------- | Favorable | 3,000 [Prairie sandreed-------------- 20 
Normal | 2,400 |Sand bluestem------- | 18 
| lUnfavorable | 1,800 |Little bluestem---- 15 
|Sand lovegrass----- 10 
| Switchgrass-------- 8 
| | Needleandthread---- | 8 
| | | {Blue grama-------------------- 5 
|Sand dropseed----------------- | 5 
Valentine, clayey | | 
substratum------- Sandy------------------------- Favorable 3,000 {Little bluestem--------------- 25 
Normal | 2,200 [Sand bluestem------- 15 
Unfavorable 1,200 |Prairie sandreed-- 15 
| Needleandthread-- 10 
| Switchgrass------ 5 
Blue grama---------- 5 
|Purple lovegrass---- 5 
Sedge------------------------- 5 
| 
Wewela------------ $апау------------------------- {Favorable 3,000 |Little bluestem--------------- 25 
Normal 2,500 |Prairie sandreed- 15 
Unfavorable 1,750 |Sand bluestem---- 15 
| INeedleandthread-- 10 
[Blue grama---------- 10 
l [Western wheatgrass-- 5 
| | Switchgrass------------------- 5 
| | | 


See footnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


|Sideoats grama------ 
|Blue grama----- - 
|Big bluestem------ -— 
[Western wheatgrass-- 
switchgrass ------------------- 


Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | [Kind of year | Dry | Isition 
| | [weight | | 
Lb/acre Pct 
l \ I I | 
VaF*: | | | 
Valentine--------- | Sands------------------------- | Favorable | 2,800 |Sand bluestem----------------- 
| | Normal | 2,350 |Little bluestem------ 
| [Unfavorable | 1,500 |Prairie sandreed------ 
] | [Sand lovegrass-------- 
| | | | Needleandthread-- 
| | l | Запа dropseed---- 
| | I | Blue grama-------------------- 
Valentine, clayey | | | 
Substratum------- | Sandy----------------- -------- |Favorable | 3,000 |Little bluestem-------- 
| | Normal | 2,200 |Sand bluestem--------- 
| |Unfavorable | 1,200 |Prairie sandreed- 
| | |Needleandthread------- 
| | | | Switchgrass------------------- 
| | | |Blue grama-------------------- | 5 
| | | |Purple lovegrass --| 5 
| | | Sedge------------------------- | 5 
Меме1а------------ | Sandy------------------------- |Favorable | 3,000 [Little bluestem-------------- -| 25 
| Normal | 2,500 |Prairie sandreed-------------- | 15 
| [Unfavorable | 1,750 [Sand bluestem--------- ----| 15 
| | |Needleandthread------- ----| 10 
| | | |Blue grama---------- ----| 10 
| | | [Western wheatgrass------------ | 5 
| | | |3witchgrass------------------- | 5 
| | 
Ve, VeB, VeC------- |Clayey--------------- --------- {Favorable | 4,000 |Big bluestem----------~-------- | 25 
Verdel | |Normal | 3,250 |Western wheatgrass- ----| 25 
i |Unfavorable | 1,500 |Little bluestem--------------- | 5 
| 1 | ISwitchgrass------------------- | 5 
| | | ISedge------------------------- | 5 
| I I [Tall dropseed----------------- { 5 
| | | |Blue grama-------------------- ] 5 
| | | [Kentucky bluegrass------------ 5 
| I ! [Green needlegrass------------- 5 
Мо----------------- | Запау------------------------- | Favorable | 3,250 [Little bluestem--------------- 
Vetal | INormal | 2,500 |Prairie sandreed-- 
| |Unfavorable | 1,750 |Needleandthread-- 
I | | [Blue grama------- 
| | | [Sand bluestem---- 
| | | | Switchgrass-------- 
| | | [Western wheatgrass 
| | | 
Vt----------------- |311ty------------------------- | Favorable | 3,500 |Little bluestem--------------- 
Vetal | | Normal | 2,750 |Big bluestem------ 
| |Unfavorable | 2,000 {Prairie sandreed-- 
| | | | Needleandthread--------- 
| | | !Sideoats grama-- 
| | | |Blue grama----- 
| | | |Switehgrass------------- 
| | | emn wheatgrass 
| 
VtB---------------- | Silty------------------------- |Favorable | 3,500 [Little bluestem--------------- 
Vetal | [Normal | 2,750 |Prairie sandreed 
| [Unfavorable | 2,000 |Needleandthread---------- 
| | |Sideoats grama---------------- 
| | | |Blue grama-------------------- 
| | | [Big bluestem------------- 
| | | lWestern wheatgrass-- 
| | | ГЕВ ------------------- 
VtC------~---------- |Silty------------------------- | Favorable | 3,250 {Little bluestem------ 
Vetal |Normal | 2,500 {Prairie sandreed---- 
|Unfavorable | 1,750 |Needleandthread----- 
| 
| 
| 
| 
| 


і 
| 
| 
| 
і 


See footnote at end of table. 
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TABLE 7.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
T Total production I 


Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | |Kind of year Dry | [sition 
| | 


WeB---------------- ISandy------------------------- | Favorable 3,250 |Little bluestem--------------- 
Wewela l | Normal 2,750 |Prairie sandreed 
| Unfavorable 2,000 [Sand bluestem--- 
| INeedleandthread--------------- 10 
| {Blue grama----- 10 
| | | Switchgrass 10 
| | үс wheatgrass 5 
WeC---------------- | Sandy------------------------- Favorable 3,000 [Little bluestem-- 25 
Wewela | {Normal 2,500 |Prairie sandreed 15 
| Unfavorable 1,750 |Sand bluestem--- 15 
| | Needleandthread- 10 
| | {Blue grama------ 10 
| | | Switchgrass-------- 10 
| | eee wheatgrass 5 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 


to the given height on that soil] 


Soil name and 


| 
| 

map symbol | «8 | 
| 


u ا‎ Sy 


Albaton Variant 


AmB, An, AnC------ lAmerican plum, 
Anselmo skunkbush sumac, 
| Amur honeysuckle, | 
| common 
| chokecherry. 
| 
Ва---------------- {Redosier dogwood 
Barney | | 
Bo--------------.-- lAmerican plum----- | 
Вое1 | 
| | 
| | 
| | 
| | 
| | 
В---------------- |Skunkbush sumac, | 
Brocksburg | Siberian 
| peashrub. | 
| | 
Cb---------------- | Peking | 
Cass | cotoneaster, | 
| lilac, American | 
| plum. | 
! 
Сов. | | 
Cass | | 
рав, DáC---------- |Skunkbush sumac, | 
Duda American plum, | 
| Amur honeysuckle,| 
| common | 
chokecherry. | 
DuB--------------- American plum, | 
Dunday Skunkbush sumac, | 
Amur honeysuckle, | 
common | 
chokecherry. | 
| 
| 
DxB*: і | 
Dunday----------- American plum, | 
Skunkbush sumac, | 
| Amur honeysuckle, 
common 
| chokecherry. 
| | 
Duda------------- Skunkbush sumae, | 


| American plum, 

| Amur honeysuckle, 
| common 

| chokecherry. 


See footnote at end of table. 


8-15 


16-25 | 


Redosier dogwood, 
common 
chokecherry. 


Redosier dogwood, 
autumn-olive. 


Russian-olive----- 


Common 
chokecherry, Amur 
honeysuckle, 
autumn-olive. 


i 

| 

| 

| 

|Boxelder, Russian 
| mulberry, 

| Austrian pine, 
! Scotch pine, 

| 

| 

| 


Eastern redcedar 


IGolden willow----- | 


Eastern redcedar, | 
Austrian pine, | 
Russian mulberry, 

| Scotch pine, 

Blaek Hills 

spruce. | 


[Eastern redcedar, | 
| ponderosa pine, 
Austrian pine, 
Scotch pine. 


Eastern redcedar, 
Russian mulberry, 
Siberian 
crabapple. 


Eastern redcedar 


Eastern redcedar 


Eastern redcedar 


redcedar 


Trees having predicted 20-year average height, in feet, = 


26-35 | >35 


Eastern 
cottonwood. 


Golden willow, 
silver maple, 
American 
sycamore, green 
ash, honeylocust. 


Ponderosa pine, Eastern 
green ash, cottonwood. 
honeylocust, 

Austrian pine, 
Scotch pine, jack 
pine. 
--- Eastern 


cottonwood. 


Eastern 
cottonwood. 


Green ash, 
honeylocust, 
golden willow. 


Jack pine, Eastern 
honeylocust, cottonwood, 
green ash, common 
hackberry. 


Austrian pine, 
Scotch pine, 
ponderosa pine. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Jack pine, Scotch |Eastern 
pine, green ash, | cottonwood. 
honeylocust, 


ponderosa pine, 
Austrian pine. 


Eastern 
cottonwood. 


Ponderosa pine, 
green ash, 
Austrian pine, 
honeylocust, | 
Seotch pine, jack 
pine. 


| Eastern 
cottonwood. 


Ponderosa pine, 
green ash, 
Austrian pine, 
honeylocust, 
Scotch pine, 
pine. 


jack 


Eastern 
cottonwood . 


Jack pine, Scoteh 
pine, green ash, 
honeylocust, 
ponderosa pine, 
Austrian pine. 


162 


Soil name and 
map symbol 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


| 
| <8 | 
| | 


8-15 | 


16-25 


26-35 


Soil Survey 


>35 


| 
| 


Es----- ----------- 
Elsmere 


HtC*, HtD*: 


Tassel. 


Inavale 


IgB. 
Inavale 


Inavale 


Jansen 


JoB*: 
Jansen----------- 


Meadin. 


See footnote 


| 

| American plum----- 
| silver 

| | 

| l 

| і 


|American plum----- 


lAutumn-olive, 


buffaloberry, 
redosier dogwood. 


|Redosier dogwood, 


| 
|Eastern redcedar, 
| Russian mulberry, 
| Scotch pine, 
Austrian pine. 


| 
|Eastern redcedar, 
| 


і 
| autumn-olive, I 
| | соттоп Scoteh pine, 
| | chokecherry. | Austrian pine. 
| Silver {Rocky Mountain |Siberian elm, 
| buffaloberry, | juniper, Russian-| ponderosa pine, 
¦ skunkbush sumac, | olive. | eastern redcedar, 
| Siberian | | Austrian pine, 
| peashrub. | | Scotch pine, jack 
| | | pine. 
| | | 
l | 
| Silver [Rocky Mountain Siberian elm, 
buffaloberry, | juniper, Russian-| ponderosa pine, 
Skunkbush sumac, | olive. eastern redcedar, 
Siberian | Austrian pine, 
peashrub. l | Scotch pine, jack 
| | pine. 
| | 
| 
| 
ug redcedar, lAustrian pine, 


! 
l 
| 
| 
| 
| 
| 
| 
| — 
| 
| 
| 
| 
| 
| 
| 


Juniper. Scotch pine, jack 
pine. | 
| 
I 
| 
lAmur honeysuckle, --- |Eastern redcedar 
American plum, | 
| skunkbush sumac, | 
| соттоп 
| chokecherry. | 
| 
JAmur honeysuckle, --- Eastern redcedar 
| skunkbush sumac, | 
| common 
| chokecherry, | | 
| American plum. | | 
| 
| 
[Siberian peashrub,lRussian-olive----- |Eastern redcedar, 
| skunkbush sumac, | Seotch pine, 
silver | Austrian pine, 
| buffaloberry. | ponderosa pine, 
| jack pine. 
| | | 
| | 
|Siberian peashrub,lRussian-olive----- |Eastern redcedar, 
skunkbush sumac, | Scotch pine, 
| silver Austrian pine, 
buffaloberry. ponderosa pine. 


| 
l 
| 
| 
Siberian peasnpub | 
| 
j 
| 
| 


| 


at end of table. 


Rocky Mountain | 


Roeky Mountain 


silver juniper, Russian- 
buffaloberry, olive, eastern 
lilac, skunkbush redcedar. 

sumac, 


ponderosa pine, 


Russian mulberry,| honeylocust, 


| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
i 
I 
| 
| 


Green ash, | 
honeylocust, 
golden willow. 


Green ash, 


golden willow. 


Austrian pine, 
Scotch pine, 
ponderosa pine, 
green ash, 
honeylocust, 
pine. 


jack 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

l 

| 

| 

| 

| 

| 

l 

| 

| 

| 

| 
Ponderosa pine, | 
green ash, ] 
honeylocust, 
Austrian pine, | 
Scotch pine, Jagr] 
| 

| 

| 

| 

| 

| 

| 

| 

l 

| 

| 

\ 

| 

| 

l 

| 

| 

| 

[ 

| 

| 


pine. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood, 


Eastern 
cottonwood. 


Keya Paha County, Nebraska 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin 


Soil name and 
map symbol i <8 | 8-15 | 16-25 | | 
Ды meses |. gg pe se 
| | | l 
LeF* | | | 
Labu------------- Siberian peashrub,|Rocky Mountain | --- | 
Silver buffalo- juniper, Russian-| 
| berry, lilac, | olive, eastern | | 
Skunkbush sumac. redcedar. | | 
| | 
Sansarc. | | | 
| | | 
Lo, Lp------------ |Redosier dogwood | س‎ [Golden willow----- 
Loup | | | 
| 
MaB, MaC, MfC----- |Skunkbush sumac, --- |Russian-olive, 
Manter Amur honeysuckle, | | eastern redcedar. 
| common choke- | | 
| cherry, American | | 
per | 
MkG*: l | | 
Mariaville. I | i | 
| | 1 l 
Keota. | | I | 
| | | 
Мт. | | | | 
Маг1аке { | | 
| | | | 
MnF. l I | | 
Meadin | i | | 
| | | 
Mu----~-----~----- |Skunkbush sumac, | === |Eastern redcedar | 
Munjor | Amur honeysuckle, | | | 
| common | | | 
| chokecherry, | | | 
| American plum. | | | 
| | | | 
| | | | 
ОаВ, Oe, OeC, OeD-|Siberian peashrub,|Russian-olive-----|Eastern redcedar, | 
O'Neill | skunkbush sumac, | | ponderosa pine, | 
| silver | | Austrian pine, | 
| buffaloberry. | | jack pine, Scotehl 
| l | pine. | 
| | | | 
OhB*: | | i 
O'Nei11---------- Siberian peashrub,|Russian-olive----- |Eastern redcedar, | 
| skunkbush sumac, | | ponderosa pine, | 
silver | | Austrian pine, | 
buffaloberry. | | jack pine, Scotch] 
| pine. | 
! | l ! 
Meadin. | | 
| | 
OkD*: | | | 
O'Neill--------- -|Siberian peashrub,lRussian-olive----- [Eastern redcedar, 
| skunkbush sumac, | ponderosa pine, | 
silver | Austrian pine, | 
| buffaloberry. jack pine, Scotch] 
| | pine. | 
| | | 
Valentine-------- | --- --- |Eastern redcedar, 
| l Austrian pine, | 
l ponderosa pine, | 
| | Scotch pine, jack| 
| pine. | 
| | | | 
Оп---------------- | --- | Common IGreen ash, common | 
Onita | | chokecherry, hackberry, 
! | Siberian Siberian 
| | peashrub, | erabapple, 
| | American plum, eastern redcedar.| 
| | lilac. | 


See footnote at end of table. 


redicted 20-year average height 


in feet, ot-- 


26-35 | 


Eastern 
cottonwood. 


Eastern 
cottonwood, 


Austrian pine, 
jack pine, scotch 
pine, ash, 
honeylocust. 


Eastern 
cottonwood. 


Ponderosa pine, 
honeylocust, 
green ash, jack 

Scotch 

Austrian 


pine, 
pine, 
pine. 


Golden willow, 
ponderosa pine, 
blue spruce. 


Eastern 
cottonwood, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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164 


Soil name and 
map symbol 


Mariaville. 


PmE*: 
Paka. 


Mariaville. 


Anselmo---------- 


RoF*: 
Ronson. 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average height, in feet, of-- 


| 
| <8 
| 


{American plum----- 
| 

| 

| 

| 

|Redosier dogwood 

l 

| 

[Skunkbush sumac, 

| Amur honeysuckle, 
| соттоп 
chokecherry, 

| Amerícan plum. 


| Peking 

| cotoneaster, 

| skunkbush sumac, 
lilac. 


|Peking. 
cotoneaster, 

| skunkbush sumac, 
lilac. 


Lilac, Peking 
cotoneaster, 
skunkbush sumac. 


|Lilac, Peking 
| cotoneaster. 


|Lilac, Peking 
cotoneaster, 
skunkbush sumac. 


| 
| 
l 
| 
| 


|Skunkbush sumac, 
Siberian 
peashrub. 


|American plum 
skunkbush sumac, 
Amur honeysuckle, 
common 
chokecherry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


See footnote at end of table. 


! 8-15 


Redosier dogwood, 
| autumn-olive, 
common 
chokecherry, 


| == 


Amur maple, 
autumn-olive, 
Amur honeysuckle. 

| 

| 
| 


Amur maple, 
autumn-olive, 
Amur honeysuckle. 


chokecherry, 
Siberian 
peashrub, 
American plum. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Siberian peashrub, 
| silver 

| buffaloberry, 
| common 

| chokecherry, 
| American plum. 
| 

| 

| chokecherry, 
| Siberian 

i 

| 

| 

| 

| 

| 

| 

l 

! 

| 

| 

| 

| 

| 

| 

| 

| 


peashrub, 
American plum. 


Russian-olive, 
Rocky Mountain 
juniper. 


16-25 


Eastern redcedar, 
Austrian pine, 
Scotch pine, | 
boxelder. 

| | 

Golden willow----- | 

| | 


|Еавбегп redcedar 


Eastern redcedar, 
Russian mulberry, 
green ash. 


| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
Eastern redeedar, | 
Russian mulberry,l 
green ash. | 
| 

| 

I 

| 

| 

| 

| 

| 

| 


Green ash, 
hackberry, 
Russian-olive. 


common 


Green ash, 
Russian-olive, 
eastern redcedar.| 


Green ash, 
hackberry, 
Russian-olive, 


common 


| 
|Eastern redcedar, 
ponderosa pine, | 
Austrian pine, 
Scotch pine, jack] 
pine. 


Eastern redcedar 


Soil Survey 


26-35 


Green ash, 
honeylocust, 


golden willow. 


{Austrian pine, 


ponderosa pine, 


Scotch pine, 
honeylocust, 
green ash, 
pine. 


jack 


Ponderosa pine, 


honeylocust, 


Austrian pine. 


Ponderosa pine, 


honeylocust, 


Austrian pine. 


Ponderosa pine, 


Scotch pine, 
honeylocust. 


{Common hackberry, 


ponderosa pine, 
Austrian pine. 


Ponderosa pine, 


Scotch pine, 


Austrian pine. 


Ponderosa pine, 


green ash, 
honeylocust, 


Austrian pine, 


Scotch pine, 
pine. 


jack 


| >35 


Eastern 
cottonwood, 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Keya Paha County, Nebraska 


Soil name and 
map symbol 


| 
—— ——— 


RoF*: 
Anselmo. 


RtB*: 


Tassel. 


SaG. 
Sansarc 


ScF. 
Schamber 


SmP*: 
Simeon. 


Mantepr----------- 


Ronson----------- 


SvF2*, SwB*: 
Simeon. 


Valentine-------- 


TaF. 
Tassel 


TdE*: 
Tassel. 


TrG*: 
Tassel. 


Ronson. 


Duda. 


Tuthill 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| 
«8 


| 
| 
ISkunkbush sumac, 
Siberian 
peashrub. 


[American plum, 
| common choke- 
| eherry, Amur 
| honeysuckle, 
| skunkbush sumac. 


|Skunkbush sumac, 


Siberian 
peashrub. 


{Skunkbush sumac, 
American plum, 
Amur honeysuckle, 
common 
ehokecherry. 


See footnote at end of table. 


Trees havin 


8-15 


Russian-olive, 
Rocky Mountain 
juniper. 


Green ash, 
Siberian 
crabapple, Rocky 
Mountain juniper, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum. 


redicted 20-year average height 


| 16-25 


Eastern redcedar, 
ponderosa pine, 
Austrian pine, 
Scotch pine, jack 
pine. 


Eastern redcedar, 
jack pine, 
ponderosa pine, 

| Scotch pine, 

Austrian pine. 


|Eastern redcedar, 
Austrian pine, 
ponderosa pine, 
Scotch pine, jack 
pine. 


Eastern redcedar 


| 


| 

| 

| 

{Siberian elm, 

| ponderosa pine, 
| blue spruce, 

| Black Hills 

| spruce, Russian- 
| olive. 

| 
| 
| 
| 


in feet 
| 26-35 


[Ponderosa pine, 
Austrian pine, 
| Scotch pine, 
Jack pine. 


Jack pine, Scotch 
plne, green ash, 
honeylocust, 
ponderosa pine, 
Austrian pine. 


of-- 


| >35 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
l 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average height, in feet, of-- 
Soil name and T T 


| 
map symbol | <8 8-15 | 16-25 | 26-35 1 >35 
| 
VaF--------------- | --- --- Eastern redcedar, --- --- 
Valentine | Austrian pine, 
| ponderosa pine, 
l Scotch pine, jack 
| ріпе. 
| 
VaG. | 
Valentine | 
VbD--------------- | --- --- Eastern redcedar, ` --- --- 
Valentine | Austrian pine, 
| ponderosa pine, 
| Scotch pine, jack 
| pine. 
| 
VoF*; | 
Valentine-------- | --- --- Eastern redcedar, --- --- 
| Austrian pine, 
| ponderosa pine, 
| Scotch pine, jack 
| pine. 
| 
Tassel. | 
Vdc#; | 
Valentine-------- | --- --- --- 


| Austrian pine, 

| ponderosa pine, 

l Scotch pine, jack 
| pine. 


| 

| 

| 

| 

| 

I 

l 

| 

| 

| 

| 

| 

| 

| 

| 

i 

| 

| 

| 

| 

| 

l 

| 

| 

| 

[ 

Eastern redcedar, | --- 

| 

| 

| 

| 

Valentine, Clayey ! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
l 
| 
| 


jack pine, green 
ash, honeylocust. 


common choke- 
cherry, American 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| | 
| pium. | 
| 


! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
-| 
| 
| 
| 
| 
| 
| 
| 
| 


substratum------ --- --- Eastern redcedar, --- --= 
l Austrian pine, 
| ponderosa pine, 
| Scotch pine, jack 
| pine. 
Wewela----------- |Lilae, Siberian Russian-olive, Siberian elm, --- --- 
| peashrub, Roeky Mountain, ponderosa pine, 
| skunkbush sumac, juniper. eastern redcedar, 
| silver buffalo- Austrian pine, 
| berry. jack pine. 
| 
Vana: | 
Valentine. | 
| 
Valentine, с1ауеу| 
substratum. | 
| 
Wewela. | 
Ve, VeB, VeC------ lSkunkbush sumac, Eastern redcedar, |Siberian elm------ --- --- 
Verdel | Siberian Rocky Mountain 
| peashrub. juniper, Russian 
| olive, | 
| 
Vo------ ---------- |Skunkbush sumac, --- Eastern redcedar--|Ponderosa pine, Eastern 
Vetal 1 Amur honeysuckle, | Austrian pine, cottonwood. 
| 
| 
| 
| 


See footnote at end of table. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of— 


Soil name and 


| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | 
— e epe cec aR  — 7 Г л IE 
| l 
Vt, VtB, VtC------ |American plum, Siberian JRussian-olive, |Ponderosa pine, --- 
Vetal | lilac, Peking crabapple, common] eastern redcedar,| Austrian pine, 


skunkbush sumac. Rocky Mountain 


juniper. 


| cotoneaster. chokecherry, | green ash. | honeylocust. 
| Siberian | | 
| peashrub. I | 
| 
WeB, WeC---------- |Lilac, Siberian Russian-olive, ISiberian elm------ | --- --- 
Wewela | peashrub, eastern redcedar,l 
| 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 


168 


[Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


Soil name and 
map symbol 


TABLE 9.--RECREATIONAL DEVELOPMENT 


Albaton Variant 


| 
Bt-------------------- 


Soil Survey 


See text for definitions 
Absence of an entry indicates that the soil was not rated] 


depth to rock. 


| thin layer. 


| Camp areas | Picnic areas Playgrounds | Paths and trails | Golf fairways 
| | 
| | | | 
I F 1 
| | | | 
| Severe: | Severe: | Severe: | Severe: Severe: 
| floods, | wetness, | too clayey, | too elayey. | too clayey, 
| wetness, | too clayey. wetness, | floods, 
| too clayey. | | floods. | 
| | 
|Moderate: |Moderate: Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. too sandy. | too sandy. too sandy. 
|| 
| Slight---------- СРЕ анне | S11ght---------- | S11ght------------ Slight. 
| | | | 
| Slight---------- | Slight------~--- Moderate: | Slight------------ Slight. 
| | slope. | 
| | | 
| Severe: Severe: | Severe: | Severe | Severe: 
| floods, | wetness. wetness, | wetness. floods. 
| wetness. | floods. | | 
| Severe: Moderate: | Moderate: |Slight---------.-- |Moderate: 
| floods. wetness. | wetness, | | wetness, 
| floods. | | floods. 
| | 
Slight---------- |Slight---------- eee ---------- ee ------------ |Slight. 
| 
| | | | | 
Severe: Slight---------- | S11ght---------- | Slight-------.. |Slight. 
floods. l | | 
| | | | | 
5еуеге: |Moderate: | Severe: |Moderate: | Severe: 
floods. | floods. | floods. floods. | floods. 
| | i 
Moderate: |Moderate: !Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | too sandy, too sandy. | too sandy, 
| | | depth to rock. | | thin layer. 
| 
IModerate: |Moderate: Moderate: Moderate: |Moderate: 
| too sandy. | too sandy. | slope, too sandy. | too sandy, 
| | | too sandy, | thin layer. 
| I | depth to rock. | 
I | | | 
|Moderate: |Moderate: IModerate; Moderate: |Moderate: 
| too sandy. | too sandy. | too sandy. too sandy. | too sandy. 
| 1 і | | 
| | | | 
|Moderate: |Moderate: | Moderate: Moderate: |Moderate: 
| too sandy. | too sandy. | too sandy. too sandy. | too sandy. 
| | | | 
|Moderate: |Moderate: [Moderate: |Moderate: IModerate: 
| too sandy. | too sandy. too sandy, | too sandy. | too sandy, 
| | | depth to rock. | | thin layer. 
| | j | 
| Severe: Į Severe: | Severe: |Severe: | Poor: 
| floods, | too sandy. | too sandy. | too sandy. | too sandy. 
| too sandy. | | | 
| | | 
ISevere: |Moderate: |Moderate: |Moderate: IModerate: 
| floods. | wetness, | too sandy, | too sandy. | too sandy. 
| | too sandy. | wetness. ! | 
| S1ight---------- | S31ght---------- Moderate: cim ------------ |Moderate: 
| 


See footnote at end of table. 


Keya Paha County, Nebraska 


Le vc ee e 


Soil name and 
map symbol 


ص 
| 
S1ight----------‏ | اک ف د jp‏ 
Holt |‏ 
| 
| 
HtC* |‏ 
سات ت اا Holt--------------- [Sight‏ 
| 
| 
Tassel------------- [S1ight----------‏ 
| 
| 
HtD*: |‏ 
Но — |Moderate:‏ 
slope.‏ | 
| 
Tassel-------.------ |Moderate:‏ 
slope.‏ 
IfD-----------2.-.-.--- Severe:‏ 
Inavale floods,‏ 
too sandy.‏ | 
IgB-------------.---- Severe:‏ 
Inavale | floods,‏ 
too sandy.‏ 
IhB----------------- Severe:‏ 
Inavale floods.‏ 
IpB----------------- |Moderate:‏ 
Ipage | too sandy.‏ 
| 
Ja, Jn-------------- | SLight----------‏ 
Jansen |‏ 
| | 
M— [Sighs as‏ د Табл‏ 
Jansen | |‏ 
| 
JoB*: |‏ 
Jansen------------- | Slight----------‏ 
l‏ 
Meadin------------- | SLight----------‏ 
| 
LaD---—-————————— |Moderate:‏ 
Labu | slope,‏ 
too clayey.‏ | 
| 
LeP* |‏ 
Labu--------------- | Severe:‏ 
slope.‏ | 
| 
| 
Sansapbe----—-------- | Severe:‏ 
slope,‏ | 
depth to rock.‏ | 
| 
| 
Lo, Lp-------------- | Severe:‏ 
Loup | wetness,‏ 
floods.‏ | 
| 
МаВ----------------- |Moderate:‏ 
Manter too sandy.‏ 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
T 


Camp areas 


Picnic areas 


Playgrounds 


See footnote at end of table. 


| 
| 
| 
| 
| 
| Slight---------- 
| 


і 
| 
| 


| 
| 

| S1ight---------- 
| 


|Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
| too sandy. 


| 
Severe: 
| too sandy. 


| 
|Moderate: 
| too sandy. 


| 
IModerate: 
| too sandy. 


|S1ight---------- 
| 


|S1ight--------.- 
| 
t 
| Siight---------- 
| 


| S1ight---------- 
| | 


[Moderate: 
slope, 
too clayey. 


derate: 
oo sandy. 


ro 


| 


Moderate: 


slope, 


depth to rock. 


Moderate: 
Slope, 
depth to rock. 

Severe: 


depth to rock. 


rock, 


Moderate: 
too sandy. 


Sighs 
| 


Moderate: 
slope. 


slope, 
too clayey. 


Severe: 
slope, 
too clayey. 


Severe: 

slope, 

too ciayey, 
depth to rock. 


| Severe: 


wetness. 


|Moderate: 


too sandy. 


Paths and trails 
Slight------------ 


Slight------------ 
| 


| 
Slight------------ 


Severe: 
too sandy. 


| Moderate: 
| too sandy. 


| Moderate: 
| too sandy. 


| 
| S11ght------------ 
| 
| 
| 
| S1ight------------ 
| 


IModerate: 
| too clayey. 


Moderate: 
| too clayey, 
Slope. 


Moderate: 
| too с1ауеу, 
slope. 


Severe: 
wetness. 


Moderate: 
too sandy. 
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| Golf fairways 
l 
| 


течет As 
| 


|Moderate: 

| thin layer. 
| 

| 


|Moderate: 
| thin layer. 
| 


| 

Severe: 
| thin layer. 
| 


| 
IModerate: 
thin layer, 
| slope. 


Severe: 
thin layer. 


Severe: 
too sandy. 


Severe: 
| too sandy, 
floods. 


Moderate: 
too sandy. 


|Moderate: 
| too sandy. 


{Slight. 
| 


| 
| Slight. 
| 
| 
| 
[Slight. 
| Slight. 
| 


| Severe: 
too с1ауеу. 


5еуеге: 
slope, 
too clayey. 


| 

| 

| 

| 

| 

| 

| 

| Severe: 

| slope, 

| too clayey, 
| thin layer. 
| 
| 
| 
| 
| 
| 
| 


Severe: 
wetness. 


Moderate: 
too sandy. 
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Soil name and 
map symbol 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| Camp areas 


] Picnic areas 


| Playgrounds 
| 
| 


| Paths 
| 


and traiis 


Soil Survey 


| Golf fairways 
| 


| 
G a a 


Manter 


MkG*: 
Mariaville 


Meadin 


Mu--------- -—— 
Munjor 


Ое 


| 
|Moderate: 
| too sandy. 


| 
| 
| Severe: 
slope. 


| 
| Severe: 

slope. 
| 


| Severe: 
wetness, 
| floods. 


| Severe: 
slope. 
Severe: 


| floods. 


|Moderate: 
too sandy. 


l 
|Slight 


| 
| Severe: 
| too sandy. 


| Severe: 
| floods. 


| Severe: 

| wetness, 
| floods. 
| 


See footnote at end of table. 


| 
| Moderate: 

| too sandy. 
l 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| slope. 
| 

| 

| 


Slight 


IModerate: 
| too sandy. 


Slight 


| 
Slight 
| 


| 
| 
| Slight 
| 


| Slight 
| 


| 

| S1ight 
| 

l 

| Severe: 

| too sandy. 
| 

| S1ight---------- 
| 

| 


Moderate: 
wetness. 


l 
| 
| 
| 
| 
| 
| 


| Moderate: 

| too sandy, 
[ slope. 

| 


|Moderate: 


] slope. 


Severe: 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
slope, 
small stones. 


{Slight 
| 


|Moderate: 
| too sandy. 


[Slight 
| 


|Moderate: 
| slope. 


| Severe: 
| slope. 


! 
[Slight 
| 


| Slight 
! 
| 


|Moderate: 
| slope. 
| 


| Severe: 
| too sandy. 


| Slight 
| 


| 

| 
|Moderate: 
| floods, 
| wetness. 
| 

| severe: 

| wetness. 
| 


|Moderate: 
| slope. 


| 
Modera 
too s 


ee 


l 
| slope 
| 


| slope 
dusty 


wetne 


Modera 
slope 


| 
| 
| 
| 
| 
| 
| 
| small 


l 
IModera 
| too s 


| 
[Slight 
| 
| 


1 Severe: 


| too s 
| S11ght 
| 

| 
| 
| Slight 
| 


| wetne 
Slight 


| 
| Slight 
| 


Severe: 


Severe: 


Severe: 


te: 
andy. 


| Moderate: 


3 


55. 


te: 


3 


stones. 


te: 
andy. 


andy. 


ss. 


| 
IModerate: 
| too sandy. 


| 
ant: 


slope, 
thin layer. 


Severe: 
wetness, 
floods. 

Severe: 

Slope, 
small stones. 


| 

— 

| 

|Moderate: 

| too sandy. 


|Slight. 
| 
|Slight. 
| 


ent. 
| 
|S1ight. 
| S1ight. 
Slight. 
Severe: 

too sandy. 
Slight. 
| 
|Moderate: 


floods, 
wetness. 


| 

| 

| Severe: 
| wetness. 
| 

| 

(Slight. 

| 


| 
|S1ight. 
| 
| 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 
ЕЕ S; ss S e NEIN 


I 
Soll name and | Сатр агеаз | Pienic areas | Playgrounds Paths and trails | Golf fairways 
map symbol | | | 
| | | | 
| T 
| | | | 
PmC*: | | | 
Paka----------------- Slight---------- IS1ight---------- |Moderate: | Slight------------ |Slight. 
| | | slope. | 
Mariaville----------- | S11ght---------- |Slight---.------- | Severe: Slight------------ | Severe: 
| l | depth to rock. | | thin layer. 
| | 
PmF* | 
Paka----------------- | Severe: | Severe: | Severe: |Moderate: | Severe: 
slope. | slope. | slope. | slope. | slope. 
| | | | 
Mariaville----------- Severe: | Severe: | Severe: |Moderate: | Severe: 
| slope. | slope. | slope, slope. | slope, 
[ | depth to rock. | thin layer. 
| | 
RaB-------------2-2----- Slight---------- | S1ight---------- | Moderate: | Slight------------ {Slight. 
Ree | | slope. | 
| | | 
Rb-------2------------ | Slight---------- | Slight---------- | S1ight---------- Slight------------ |Slight. 
Ree | | | | 
| | | | | 
ReC------------------- |Moderate: | S3ight---------- |Moderate: | Slight------------ i Slight. 
Reliance | too clayey. | | slope. | 
| | | | 
Корж: | | | | 
Ronson--------------- | SLight---------- | S1ight---------- | Severe: |S1ight------------ Moderate: 
| | | slope. | thin layer. 
| | | 
Anseimo-------------- | S1ight---------- |Slight---------- | Severe: Slight------------ |Slight. 
| | | slope. | | 
| l 
RoP*: i | 
Ronson--------------- | Severe: | Severe: | Severe: |Moderate: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
l | | | 
Ánselmo-------------- |Severe: | Severe: | Severe: |Moderate: |Severe: 
| slope. | slope. | slope. slope. | slope. 
| | | | 
RtB*: | | | 
Ronson--------------- |S1ight---------- | S1ight---------- |Moderate: | Slight------------ |Moderate: 
| | | depth to rock. | thin layer. 
| | | | 
Tassel --------------- |S1ight---------- |S11ght---------- | Severe: Slight------------ | Slight. 
| | | depth to rock. | | 
| ! | | 
SaG------------------- | Severe: Í Severe: | Severe: | Severe: | Severe: 
Sansarc | slope, | slope. | slope, slope. | slope, 
| depth to rock. | | too clayey, | too clayey, 
| | | depth to rock. | thin layer. 
| | | | | 
SeR------.---------- | Severe: | Severe: | Severe: Moderate: | Severe: 
Schamber | slope. | slope. | slope, | small stones, | small stones, 
| | I small stones. slope. | slope. 
| | 
SmF*: | | | 
Simeon------------ |Moderate: |Moderate: | Severe: Moderate: IModerate: 
| too sandy. | too sandy. | slope. too sandy. | too sandy. 
| l | | 
Manter------------ |Moderate: |Moderate: | Severe: Moderate: Moderate: 
| too sandy, | too sandy, | slope. | too sandy. | too sandy, 
| slope. | slope. | | slope. 
| | | | 
Ronson------------ IModerate: | Moderate: | Severe: Slight---------- | Moderate: 
| slope. | slope. | slope. | thin layer, 
| | | | slope. 


See foctnote at end 


of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


S nc se en HE ec eee S. JS S ek S ML ee ee 
Soil name and Camp areas Picnic areas | Playgrounds | Paths and trails | Golf fairways- 
map symbol | | 
| | | | 
ааг ссора 
| | | 
SvB2*: | | | | | 
Simeon------------ Severe: | Severe: | Severe: | Severe: | Severe; 
| too sandy. | too sandy. | slope. | too sandy. | too sandy. 
Valentine--------- Severe: Severe: | Severe: | Severe: | Severe: 
too sandy. | too sandy. | slope, | too sandy. | too sandy. 
| | too sandy. | | 
| | | | | 
SwB* : | 
Simeon------------ |Moderate: |Moderate: |Moderate: Moderate: | Moderate: 
| too sandy. | too sandy. | too sandy. too sandy. | too sandy. 
| | | 
Valentine--------- Moderate: |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. ! too sandy. | too sandy. | too sandy. ! too sandy. 
TaF---------------- Severe: ISevere: | Severe: |Moderate: | Severe: 
Tassel | slope. | slope. | depth to rock, too sandy, | slope, 
| | | slope. | slope. | thin layer. 
TdE*: | | | | 
Tassel------------ |Moderate: |Moderate: | Severe: Slight--------- | Severe: 
| slope. | slope. | depth to rock, | | thin layer. 
I | slope. | 
| | | | 
Duda-------------- |Moderate: |Moderate: | Severe: Moderate: |Moderate: 
slope, | slope, | slope. too sandy. | slope, 
| too sandy. | too sandy. | | | too sandy. 
TrG*: | | | | 
Tassel------------ Severe: |Severe: |Severe: Severe: Severe: 
slope. | slope. depth to rock, | slope. slope, 
| | | slope. | | thin layer. 
Ronson------------ | Severe: | Severe: | Severe: Moderate: | Severe: 
slope. | slope. | slope. slope. slope, 
| | 
Duda-------------- | Severe: | Severe: Severe: |Moderate: Severe: 
slope. | slope. | slope. l slope. | slope. 
| 
Wes a S sss | S1ight---------- Slight---------- | S1ight---------- | S1ight--------- Slight. 
Tuthill | | | 
| | | | | 
уаЁ---------------- | Severe: | Severe: Severe: | Severe: Severe: 
Valentine | too sandy. | too sandy. | slope, | too sandy. too sandy. 
| too sandy. | 
| | | 
уаб---------------- | Severe: Severe: Severe: | Severe Severe: 
Valentine | slope, slope, | slope, | slope, Slope, 
| too sandy. | too sandy. too sandy. | too sandy. too sandy. 
| 
VbD---------------- | Moderate: | Moderate: Severe: |Moderate: Moderate: 
Valentine | slope, | slope, slope. | too sandy. slope, 
| too sandy. | too sandy. | | | too sandy. 
l 
VoF*; | | | 
Valentine--------- | Severe: | Severe: Severe: | Severe: Severe: 
| too sandy. too sandy. | slope, | too sandy. | too sandy. 
| | | too sandy. | 
| | 
Tassel------------ |Moderate: |Moderate: Severe: |Slight--------- |Severe: 
| slope. slope. | depth to rock, | | thin layer. 
| slope. | | 
| | | | 
VdC*: | | | | 
Valentine--------- | Moderate: Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. slope, | too sandy, | too sandy. 
| | too sandy. | | 
| 


See footnote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and | 
map Symbol 
| 


Camp areas 


ucc cR LLL ECC M e a ee ee 


| 
VdC*: | 
Valentine, | 
clayey substratum---- Moderate: 
| too sandy. 


Wewela--------------- |Moderate: 
| percs slowly, 
| too sandy. 


| 


VdF*; | 
Valentine------ ------ | Severe: 
| slope. 
| 
Valentine, | 
clayey substratum----| Severe: 
| slope. 
| 
Wewela--------------- Severe: 
| slope. 
Ve~-----~------------- Slight--------- 
Verdel 
| 
VeB, Уеб-------------- Slight--------- 
Verdel | 
| 
| 
Vo, جک ا‎ | S11ght--------- 
Vetal | 
VEB; VtC-------------- | S11ght--------- 
Vetal | 
| 
WeB------------------- | Moderate: 
Wewela | peres slowly. 
WeC--------------.---- |Moderate: 
percs slowly. 


Wewela | 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 


Р1сп1с агеав 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Playgrounds 
| 


| 


|Moderate: 
| slope, 
| too sandy. 


Moderate: 
depth to rock, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
l 
| 
| Severe: 

| slope. 

| Moder&te: 

| too clayey, 

| peres slowly. 


|Moderate: 
slope, 

| peres slowly, 
too clayey. 


| 
Moderate: 
Slope. 


|Moderate: 
| depth to rock. 


|Moderate: 

| depth to rock, 
| slope. 

| 


| 
Slight---------- 
| 


| Paths and trails 


derate: 
oo sandy. 


+o 


derate: 
oo sandy. 


Фо 


| 

| 

| 

| 

| 

| 

| 

l 

| 

| 

l 

| 
Moderate: 
| siope, 

! too sandy. 
| 
|Moderate: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

1 

| 

| 


too sandy, 
slope. 


Moderate: 
too sandy. 


| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
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Golf fairways 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
thin layer. 


Severe: 
Slope. 


ааа 
боо с1ауеу. 


Moderate: 
too clayey. 


Slight. 
Slight. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


T Potential for habitat elements Potential as habitat for-- 
Soil name and {Grain 11d Open- | Wood- Range- 
map symbol | апа lGrasses|herba-|Hard- |Conif-|Shrubs|Wetland|Shallow| land | land |Wetland| land 
[sed | and | ceous| wood | erousl Iplants | water | wild- | wild- | wild- | wild- 
|сгорв llegumes|plants[trees |plants| | | areas | life | life life | life 
Í | | | | | | | | | | 
Ab-----.-----2-2------ |Poor Fair Fair |Poor [Fair |Fair [Poor | Good | Fair | Poor | Fair | Fair. 
Albaton Variant [ | | | l | | 
| | | | | l | | | | | 
AmB-------------- --|Fair |Good [Good |Fair |Fair [Fair |Very [Very | Good [Good Very |Good. 
Anselmo | | | | | | | poor. | poor. | | | poor. | 
| 
An----------------- |Good |Good Good |Good [Good [Good |Very Ivery | Good | Good Very lGood. 
Anselmo | | | | | | | poor. | роог. | | { роог. | 
| 
Апб---------------- |Fair |Good [Good |Good |Good [Good |уегу lVery | Good 1Good Very 1Good. 
Anselmo | | | | | | | poor. | роог. | | poor. | 
Ва----------------- lVery |Роог |Fair Poor Poor [Fair |бооа | Good | Poor | Poor | Good Fair. 
Barney poor.| | | | | | | | | | | 
| | | | | | | | l | | 
Bo----------------- Fair [Fair |Good |Good Good [Good |Ра1г Fair | Fair | Good | Poor Fair. 
Boel | | | { | | | | 
| | | | | | | | | 
Вї----------------- Good  |Good |Good |Fair [Fair [Fair |Very \Very | Good [Fair |Very Fair. 
Brocksburg | | | | | | poor. | poor. | | | роог. 
бб----------------- Good {Good |Good |Good |Good [Good [Very Very | Good | Good |Very Good. 
Cass | | | | | роог. | роог. | | | роог. 
боВ---------------- Poor |Роог |Fair [Good [Good [Good |уегу Very | Fair | Good [Very Fair. 
Cass | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | 
DdB---------------- [Fair [Good |Fair Poor {Poor Fair IVery lVery |Fair | Poor |Very |Fair. 
Duda | | | | | роог. роог. | | | роог. | 
Dd Cee nnn ананна |Poor [Good [Fair [Poor |Poor Fair Very Very Fair | Poor [Very Fair. 
Duda | | | | | | роог. | роог. | | | роог. 
DuB---------------- [Fair {Good [боой |Fair |Ра1г Fair [Very IVery Good [Fair IVery | Good, 
Dunday | | I | { poor. | poor. | | | poor. | 
| | | l | | | | | | | 
DxB*: | | | | | | | | | | 
Dunday------------ [Fair |Good |Good [Fair |Еаїг |Fair [Very [Very Good | Fair |Very |Good. 
| | і | | | poor. | poor. | | | poor. | 
| | | | | | | | | | | | 
Duda-------------- |Fair |Good |Fair [Poor |Poor [Fair Very |Very Fair |Fair [Very | Fair. 
| | | | ! poor. | Rm | | | роог. | 
ЕО----------------- [Poor |Роог lFair Fair |Fair [Fair [Fair |Fair | Poor | Fair |Fair |Pair. 
Els | l | \ | | l | | і | 
| | | | | | [ | | | 
EÉs----------------- | Poor Fair |Fáir |Fair |Fair [Fair [Fair {Pair | Poor |Fair [Fair |Fair. 
Elsmere i | l | | | | | | | 
| | | | | I | | | | 
Ho, HoQ------------ |Fair Good Good |Fair |Fair [Good |Роог |Very | Good Fair {Very | Good. 
Holt | | | | | l | poor. | | | poor. | 
| | | | | l l | | | | 
HtC*, HtD*: | | | | | [ | | | | 
Holt-------------- [Fair |Good Good |Fair [Fair [Good {Poor [Very 1Good Fair [Very |Good. 
| | | | | | | poor. | | poor. | 
| | | і | | | | | ! | 
Tassel------------ {Very |Poor {Poor {Poor |Poor |Poor [Very |Very | Poor Poor [Very [Very 
| pagr] | | ! | poor. | poor. | | poor. ! poor. 
| 
IfD----.-------2----- {Poor [Fair lGood |Fair [Fair [Fair {Very [Very |Fair | Fair [Very |Fair. 
Inavale | | ! l | | роог. I Sooni ! | poor. | 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT--Continued 


Potential for habitat elements Potential as habitat for-- 


Soil name and |Grain Wild Öpen- | Wood- Range- 
map symbol | and |Grasses|herba-|Hard- |Conif-|Shrubs|Wetland|Shallow| land | land lWetland| land 
[sed | and ceous| wood | erous| | plants water | wild- | wild- | wild- | wild- 
|crops llegumes|plants|trees |plants| | areas | life | life | life | life 
| | | | i | | | | | 
IgB---------------- |Very |Poor Fair [Fair |Fair Fair |Very {Very |Poor |Fair [Very | Fair. 
Inavale | ш I | | | poor. poor. | | | роог. 
IhB---------------- {Fair |Fair lGood |Fair |Fair [Fair |Very Very |Fair |Pair |Very 1Good. 
Inavale | | | | | | роог. | poor, | | | роог. | 
IpB---------------- |Poor [Good Fair |Fair |Раїг |Fair |Ра1г Fair |Fair | Fair | Fair |Pair. 
Ipage | | | | | | | | | | 
| | | | | | | | | | 
Ја----------------- |Fair |Good Good |Fair Fair |Fair |Very Very [боса | Fair [Very |Fair. 
Jansen | | | | | роог. | роог. | | | роог. | 
Jn---—-—-—- [Good |Good Good [Fair Fair |Fair Very [Very | Good | Fair |Very |Feir. 
Jansen | | | | | | poor. poor. | | | роог. 
JnC---------------- [Fair |Good Good |Fair |Ра1г |Fair |Уегу Very 1 Good | Fair | Very | Fair. 
Jansen | | | ] | I poor. | poor. | | | poor. | 
| | | | | | | | | | 
JoB*: | | | | | | | Í | | 
Jansen------------ |Fair Good [Good |Fair Fair [Fair Very |Very | Fair | Fair |Very |Fair. 
| | | | | | poor. | роог. | | | роог. | 
Meadin------------ {Poor |Poor [Fair 1Роог [Poor [Fair [Very |Very | Poor | Poor IVery Fair. 
| | | | | | poor. | poor. | | | poor. | 
| | | | | | | | | | 
LaD---------------- | Fair Good [Fair |Fair [Fair |Fair Poor [Very | Fair |Fair [Very Fair. 
Labu | | | i | | | poor. | | роог. 
| | | | | | | | | 
LeF*: I | | | | | | | | | | 
Labu-------------- |Poor (Fair |Fair [Fair |Fair [Fair |Уегу |Very | Poor |Fair |Very Fair. 
| | | | | | роог. I poor. | | роог. 
Sansapro----------- |Very |Very [Fair |Poor |Poor [Fair |Very |Very [Very | Poor Very {Fair. 
| ро роог. | | | | | роог. | роог. ! poon. | | poor. 
Lo, Lp------------- IVery Poor [Fair |Poor [Poor |Fair [Good | Good | Poor | Poor | Good Fair. 
i ha EUM MEME UE ME NM 
MaB, Mac, MfC------ [Fair |Good [Fair |Fair [Fair |Fair [Very | Very | Good | Fair Very Pair. 
Manter 1 | | | | | | poor. | poor. | | роог. 
| | | | i | | i | | 
МКб#: | | | | | | | | | | | 
Mariaville-------- [Poor |Роог [Poor |Раїг |Каїг |Fair |Very |Very | Poor Fair Very | Poor. 
| | 1 | | | | poor. | poor. | | роог. 
| l | | | | | | | | 
Keota------------- [Pair {Pair [Fair Fair |Fair |Fair [Very [Very | Fair | Fair [Very |Fair. 
| | | ! I poor. | poor. | | | poor. | 
Mm----------2------- lVery [Very [Very |Very [Very |Уегу IGood [Good [Very Very Good lVery 
Marlake ! роса роог. | poor. | Br poor. ppor ! | роог. роог. 1 poor. 
| 
MnE----------------— lVery |Poor | Poor Poor |Роог Poor Very [Very | Poor Poor lVery |Poor. 
Meadin | Pe I | | роог. | poor. | | роог. | 
Ми----------------- 1Good |Good |Good Good |Good Good  |Poor | Poor [Good Good | Poor |Good. 
Munjor | | | | | | | | | | 
| | | | | 1 | | l 
OaB, Oe, OeC------- {Fair |Good [Good |Fair [Fair (Fair |Very |Very | Good {Fair |Very |Fair. 
O'Neill | | I | | | роог. | роог. | | ! poon, | 
OeD---------------- |Poor |Fair | Good Fair |Fair (Fair |\егу [Very Fair | Fair [Very | Fair. 
O'Neill | | | | | poor. | poor. | poor. | 
| I і | | | | | | | | 
OhB*: | 1 | | | | | | l l 
O'Neill----------- \Pair [Good |Good [Fair |Fair |Fair {Very |Very Good | Fair |Very |Fair. 
| | | | | | | poor. | poor. | | poor. | 
| l | | | | | | | | | 


See footnote at end of table. 
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TABLE 10.--WILDLIPE HABITAT--Continued 


| Potential for habitat elements Potential as habitat for-- 
Soil name and | Grain Wild Open- Í Wood- Range- 
map symbol | and |Grasses|herba-|Hard- [Conif-|Shrubs|Wetland|Shallow| land | land lWetland| land 
[seed | and | ceous! wood | erousl Ipiants water wild- | wild- | wild- | wild- 
Lerops llegumes|plants|trees [plants | | areas life | life | life | life 
| | | | | | | | | 
OhB*: | | | | | | | | l | | 
Meadin------------ Poor [Poor {Fair Poor |Poor Fair [Very [Very Poor | Poor |Very | Fair. 
| | | | | poor. | poor. | | | poor. | 
| | | | | | i | 
OkD* | | | | | | | | | | 
O'Neill----------- Fair [Good lGood |Fair {Fair Fair |Very |Very Good [Fair егу |Fair. 
| | I | | | роог. роог. | | роог. | 
Valentine--------- [Poor [Fair [Fair |Poor {Poor Poor |Very Very | Fair | Poor [Very [Еа1г. 
| | | | | poor. | poor. | ! poor. | 
| 
Оп----------------- Good  |Good | Good Good {Good Good |Роог [Very Good | Good |Very |Good. 
Onita | | | | | poor, | | poor. | 
| | | | l | | 
Or* | | | | | | l | | | 
Ога--------------- as ese ан 4 Led Good oe |Fair Good ree [nen |Good. 
| 
Loup-------------- Very |Poor |Fair [Poor {Poor Fair |Good | Good Poor | Poor | Good | Fair. 
роог. | | | | | | | | | 
| | | | | | | | | | | 
Pf, Ph, PhB-------- |Good  |Good |Good |Good |Good [Good |Poor Very Good [боса |Very | Good. 
Paka | | | | | | poor. і | poor. | 
l | | | | | | | | | | 
PmC* | | | | | | | | 
Paka-------------- |Fair |Good |Good [Good |Good [Good |Poor | Very Fair [боса lVery вооа. 
| | l | | poor. l | poor. | 
| | | i | | | | | 
Mariaville-------- IPoor {Poor |Fair Fair |Fair Fair |Very [Very Poor [Fair [Very {Pair. 
| | | | | | poor. | poor. | | poor. j 
| | | | | | | | 
PmF*: | | | | | | | | | | 
Paka-------------- Poor |Fair | Good Good Good Good |Very lVery Fair |Good [Very {Good. 
| | | | | | роог. роог. | I | poor. | 
| 
Mariaville-------- Poor |Роог |Fair [Fair [Fair (Fair [Very |Very Poor | Fair | Very | Fair. 
| 1 | | | poor. | poor. | | | poor. | 
| ! | | | | | | | 
RS Bee nein meen Good {Good | Good Good  |Good Good Very Very Good | Good |Very вооа. 
Вее 1 | | | | роог. роог. | | роог. | 
Rb----------------- Good |Good {Good |Good {Good [Good Very Very Good [Good |Very [Good. 
Ree | | | | | | | poor. | poor. | | | роог. | 
ReC---------------- Fair |Good |Good |Good Good Good [Very |Very Good |Good |Very 1Good. 
Reliance | | | | | | | poor. Í poor. | | poor. 
| | | | | | | | 
RoD#: | i | | | | | | | 
Ronson------------ Fair |Good {Good |Fair [Fair [Good [Poor [Very Good |Fair [Very |Good. 
| | | { | poor. | | | poor. | 
| | | l | | | | 
Anselmo----------- Fair [Good | Good Good [Good Good {Very [Very Good [боса [Very Good. 
| | | | | poor. | poor. | | poor. | 
| | | | | | | | | | 
RoF#: | ! | | і | | | 
Ronson------------ Poor |Fair |Good |Fair |Fair [Good |Уегу |Very Fair |Fair |Very |Good. 
| | | | poor. | poor. | | роог. | 
Anselmo----------- Poor Fair | Good Good [Good Good |Very |Very Fair [Good |Very [ вооа. 
I | | | | poor. | poor. | | poor. | 
| | | | | | | | 
RtB* | | | | | | | | | 
Воп8оп------------ Fair {Good | Good Fair {Fair Good  |Poor |Very Good |Fair [Very | Good. 
| | | | | | poor. | | | poor. | 
| | | | | | | | 
Tassel------------ Very [Poor |Poor {Fair |Fair Poor |Very |Very Poor | Fair [Very | Poor. 
poar] | | | роог. | poor. | | poor. | 
| 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT--Continued 


Potential for habitat elements Potential as habitat for-- 


Soil name and |GraTn T Wild Open- Wood- Range- 
map symbol | апа |Grasses|herba-|Hard- |Conif-|Shrubs|Wetland|Shallow] land | land lWetland| land 
Iseed | and | сеоцѕ| wood | erous] | plants water | wild- | wild- | wild- | wild- 
|erops llegumes|plants!trees |plants| | areas | life | life | life | life 
I | | | | | | | | | | 
баб---------------- lVery |Уегу |Fair {Poor |Poor |Fair {Very Very |Very | Poor |Very |Fair. 
Sansare | poor.| poor. | | | | роог. роог. | роог. | | poor. | 
| | | | 
боЕ---------------- [Very |very {Poor |Poor |Poor {Poor {Very Very |Very | Poor |Very | Poor. 
Schamber | poor.| poor. i | | | poor. | poor. | poor. | | роог. | 
| | | 
5тЕ#; | | | | l i l | | | | 
Simeon------------ {Poor |Poor |Fair |Poor |Poor |Роог |Very Very |Poor | Poor \Very | Fair. 
| | ! | | poor. | poor. | | poor. | 
| | | | | | | | | | 
Manter----------- -|Poor [Fair [Fair |Fair JFair [Fair [Very [Very | Fair | Fair [Very |Fair. 
| | | | | | роог. | роог. | | | poor. | 
Ronson------------ [Poor {Fair [Good |Fair |Еа1г {Good |Very lVery |Pair | Fair Very | Good. 
| | | | poor. | poor. | poor. | 
| | | | | | | | | 
SvF2# | | | | | | | 
Simeon------------ Poor |Poor |Fair Poor |Poor |Fair [Very | Very | Poor | Poor Very |Fair. 
і | I | poor. | poor. | | poor. | 
| | | | I i | | 
Valentine--------- Poor |Poor |Fair [Poor |Poor |Роог |Very |Very | Poor Poor [Very |Fair, 
| | l | poor, | poon. | poor. | 
l | | | | | | | | 
SwB*: | | | | | | | | | 
Simeon------------ |Poor |Poor |Fair [Poor |Роог Fair [Very |Very Poor Poor [Very |Fair. 
| | | | | | poor. | poor. | | | роог. l 
Valentine------ -—-|Fair [Pair [Fair [Poor |Poor Poor [Very [Very Fair | Poor [Very |Fair. 
| | | | роог. | роог. | | | роог. | 
Тар---------------- {Very [Poor |Poor [Fair |Fair |Poor |Very Very Poor | Fair [Very IPoor. 
Tassel | poor.| | | | poor. | poor. | | poor. | 
| | | 
ТаЕ# | | | | | | | | | 
Tassel-------- ----|Very [Poor Poor [Fair |Ра1г [Poor |Very Very | Poor | Fair |Very | Poor. 
| poor. | | | | | poor. poor. | | | роог. | 
Duda-------------- |Poor |Роог Fair |Poor Poor [Fair |Very Very | Poor | Poor |Very |Fair. 
і | | poor. | poor. | { | poor. | 
| | | | | | | | | | 
TrG*; | | | | | | | | | | 
Таѕзеї1------------ lVery |Уегу |Poor |Fair |Fair {Poor |Very [Very [Very |Fair | Very | Poor. 
| poor.l poor. | | l | | poon. | роог. | роог. | | роог. | 
| 
Ronson------------ [Very l|Very |Fair I|Fair Fair Fair [Very |Very | Very | Fair |Very |Pair. 
| роог.! роог. | | | | { роог. | роог. | роог. | | роог. | 
Duda-------------- [Very |Уегу |Fair |Роог [Poor |Fair |Уегу |Very |Very | Poor lVery | Fair. 
PEN poor. | | | | роог. | роог. | poor. | poor. | 
| 
Tu----------------- Fair {Fair |Good |Fair \|Fair {Fair [Very |Very | Fair | Fair |Very |Fair. 
Tuthill | ! | | | | poor. | роог. | | | роог. | 
Үар---------------- Poor [Fair |Fair Poor |Poor {Poor |Very |Very | Poor | Poor [Very |Fair. 
Valentine | | | | | poor. | роог. | | | poor. | 
VaG--------.------- Very {Very | Fair Poor [Poor Poor |Very |Very | Poor {Poor [Very | Fair. 
Valentine P poor. | ! | poor. | роог. | | | poor. | 
VbD---------------- Poor |Fair |Fair Poor |Poor Poor |Very |Very | Poor | Poor [Very |Fair. 
Valentine | i | | | | poor. | poor. | | | poor. | 
| | | | I | | | | | | 
VoF*: | \ l | | | | | | | | | 
Valentine--------- [Poor |Fair [Fair {Poor Poor Poor {Very lVery | Poor | Poor |Very lFair. 
| | | | | poor. | poor. | | | poor. | 
| | | | | | | | | і 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT--Continued 


Potential for habitat elements |... T Potential as habitat for ` 
Soil name and Grain TWiid I | Open- | Wood- Range- 
map symbol and [|Grasseslherba-[|Hard- |Conif-|Shrubs|Wetland|Shallow| land | land [Wetland] land 
seed | and | ceous| wood | erousl |plants | water | wild- | wild- | wild- | wild- 
crops |legumes|plants|trees lplants! | | areas | life | life | life | life 
| | | | ! | | і | 
VeF*: | 1 | | | | | | | | | 
Tassel------------|Very {Poor | Poor Fair [Fair |Poor [Very [Very Poor |Fair | Very | Poor. 
poor. | | | | | poor. | poor. | | | poor. | 
| | | | | | | | l | 
VdC*: | | | | | | | I | | 
Valentine--------- |Poor |Fair | Fair Poor Poor |Poor |Very [Very Poor | Poor |Very | Fair. 
| 1 | | poor. | poor. | | poor. | 
| | | | [ | | | | | | 
Valentine, clayey | | | | | | | | | 
substratum------- [Poor [Fair |Fair |Fair [Fair [Fair |Poor [Very Fair Fair [Very [Pair. 
| | | | | { роог. | | poor. | 
| | | | i | | | | I | 
Wewela------------ |Fair [Good {Good |Fair [Fair [Good [Poor |Very Good Fair |Very |Good. 
| | | | l | | | poor. | | poor. | 
| | | | | | | | | | 
VàdP*: | | | | | | | | | l 
Valentine--------- |Poor |¥Fair |Fair |Poor [Poor [Poor [Very [Very | Poor | Poor [Very | Fair. 
| 1 | l | | poor. | poor. | | poor. | 
| | | | l | | [ | | | 
Valentine, clayey | [ | | і | | | | | 
substra&tum------- |Poor |Fair {Fair [Fair [Fair [Pair |Poor |Very | Poor Fair [very | Fair. 
| | | | | | | | poor. | | | poor. | 
[ | | | | | | | | | | 
Wewela------------ | Poor Poor [вооа {Fair |Еа1г [Good [Poor lVery |Fair {Fair |Very IGood. 
| | | | | | | poor. | | poor. | 
| l | | l | | | | | 1 
Ve, VeB------------ | Good Good [Fair lGood [Good |Fair {Poor Very | Good | Good |Very |Fair. 
Verdel 1 | | | | | | poor. | | ! poor. | 
l ! | | L | | | | | | 
ўУеб---------------- lFair  |Good [Fair |бооа (Good [Fair |Роог егу |Fair {Good \Very |Fair. 
Verdel | | | | l | | | poor. | | | poor. 
Vo, Vt, VtB-—------- | Good Good [Good  |Good Good |Good [Very {Very | Good | Good [Very |Good, 
Vetal | | | | | | | poor. | роог. | | | роог. | 
ўуб0---------------- |Fair  |Good |Good |Good Good |Good Very [Very | Good | Good [Very |Good. 
Vetal | | | | | | | poor. | роог. | | | poor, | 
МеВ, WeC----------- |Fair [Good [Good Fair Fair [Good Poor [Very {боса | Fair |Very |Good. 
Wewela l | | | | | poor. | | | poor. 
| l | | | | | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"Slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| basements | basements | buildings | | 
| | | | | 
Ab--.-------------- | Severe: Severe: | Severe | Severe: | Severe: | Severe: 
Albaton Variant | wetness, floods, | floods, | floods, | low strength, | too clayey, 
| floods, | wetness, | wetness, | wetness, | wetness, | floods. 
| eutbanks eave.| shrink-swell. | shrink-swell. | shrink-swell. | floods. | 
| | 
АтВ--------------- |Severe: | Slight--------- | S1ight--------- | Slight--------- |Moderate: |Moderate: 
Anselmo | cutbanks cave. } | | frost action, too sandy. 
l | | low strength. 
| | | | | 
An----------2------ |Severe: Slight--------- | SLight--------- | Slight--------- |Moderate: |Slight. 
Anselmo | cutbanks cave.| | | | frost action, 
| | | | low strength. | 
| | | | 
AnQ--------------- |Severe: |Slight--------- | Slight--------- |Moderate: |Moderate: I31ight. 
Anselmo | eutbanks cave.l | | slope. | frost action, 
| | | | low strength. | 
| | 
Ва---------------- l| Severe: Severe: | Severe: | severe: | Severe: | Severe: 
Barney | wetness, | floods, | floods, | floods, | floods, floods. 
| cutbanks cave,| wetness, | wetness. | wetness. | wetness. | 
| floods. | | | | 
| | | | | 
ВО---------------- | Severe: |Severe: | Severe: | Severe: | Severe: Moderate: 
Boel | wetness, | floods. | floods, | floods. | floods. wetness, 
| floods, | | wetness. | | floods. 
| eutbanks саме. | | | | 
| | | | 
Bt-------------.--- | Severe |Mcderate: |Moderate: |Moderate: | Severe: Slight. 
Brocksburg | cutbanks cave.| shrink-swell, | shrink-swell, | shrink-swell, | low strength. 
| low strength. | low strength. | low strength. | 
| | | | [ 
Cb---------------- | Severe: | Severe: | Severe: 1 Severe: |Moderate: Slight. 
Cass | eutbanks cave.| floods. | floods. | floods. | floods. 
| і | | 
СоВ--------------- | Severe | Severe | Severe: | Severe: | Severe: | Severe: 
Cass | floods, | floods. | floods. | floods. | floods. floods. 
| cutbanks саме. | | | | 
| | | 
DdB--------------- | Severe: | Slight--------- | Moderate: | Slight--------- | Slight-------~- Moderate: 
Duda | eutbanks cave.| | depth to rock.| | too sandy, 
| | | | | thin layer. 
| | | | | 
DdC--------------- | Severe: |S1ight--------- | Moderate: | Moderate: | Slight--------- Moderate: 
Duda | cutbanks cave.| | depth to rock.| slope. | {оо sandy, 
| | | | | | thin layer. 
I | | | 
DuB--------------- | Severe |Slight--------- | Slight--------- | SLight--------- | S1ight--------- Moderate: 
Dunday | cutbanks cave.| | | | too sandy. 
| Г | | | | 
DxB*: | | | | | 
Dunday----------- | Severe: | S1ight--------- | S1i1ght--------- | SLight--------- | S1ight--------- Moderate: 
| cutbanks сауе. | | | | too sandy. 
| | | | | 
Duda------------- | Severe: | S1ight--------- |Moderate: | Slight--------- Slight--------- |Moderate: 
| cutbanks cave.| depth to rock.| | | too sandy, 
| | | | thin layer. 
| | 
ЕО---------------- f Severe: | Severe: | Severe: | Severe: IModerate: | Severe: 
Els | wetness, | floods. wetness, | floods. wetness, | too sandy. 
| eutbanks cave.| floods. | | frost action, | 
| | floods. | 
| | | | | 
Es-------------2--- | Severe: | Severe: Severe: | Severe: |Moderate: |Moderate: 
Elsmere | wetness, | floods. | wetness, | floods. | wetness, | too sandy. 
| cutbanks cave.| floods. | frost action, | 
| | | | floods. | 
| | | | 


See footnote at end of table. 
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map symbol 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Г 
Shallow [ 


excavations | 


Dwellings 
without 


| 
| 
| 
| 


Dwellings | Small 
with | commercial 


Soil Survey 


—— O O 


Lawns and 
landscaping 


Local roads | 
and streets | 


| l basements basements | buildings | 
| 


Ja, 


Jansen 


JoB*: 
Jansen 


| 
IModerate: 


IModerate: 


|Moderate: 


| 
| 


| Severe: 


|Moderate: 


| Severe: 


| 
| 
| 


| Severe: 


| 
| 


| Severe: 


| Severe: 


l 
| 
| 


| Severe: 


| 
| 


| Severe: | 


|Severe: | 


I Severe: 


| Moderate: 


| 
| 
| 
| 
| 


| Severe: 


| 
| 
| 
| 


|Severe: 


depth to 


depth to 


depth to 


depth to 


depth to 
slope. 


slope, 
depth to 


cutbanks 


cutbanks 
floods. 


cutbanks 
floods. 


cutbanks cave. 


| 
cave.l 


cutbanks 


cave. 


| 
I 
| 
| 


cutbanks cave. 


cutbanks cave. 


slope, 
depth to rock, 
too clayey. 


Slope. 


slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
depth to rock.l 
| 
l 


See footnote at end of table. 


| 


Slight--------- |Moderate: | Slight--------- 
| depth to rock.| 
| 
Slight--------- |Moderate: |Moderate: 
| depth to rock.| slope. 
| 
| 
Slight--------- |Moderate: Moderate: 
| depth to OE slope. 
| 
Moderate | Severe: [Moderate: 
depth to rock.| depth to rock.] slope, 
| | depth to rock. 
| 
| | 
Moderate: Moderate: | Severe: 
slope, | depth to rock,| slope. 
slope. | 
Moderate: lSevere: | Severe: 
slope, | depth to rock.| slope. 
depth to rock. | 
| 
Severe: Severe: | Severe: 
floods. | floods. | floods. 
| 
Severe: {Severe: | Severe: 
floods. floods. | floods. 
| 
| 
Severe: Severe: | Severe: 
floods. floods. | floods. 
| I 
| 
Slight--------- IModerate: | Slight--------- 
wetness. 
| | 
Moderate: Moderate: |Moderate: 
shrink-swell, | shrink-swell, | shrink-swell, 
low strength. low strength. | low strength. 
| 
Moderate: Moderate: |Moderate: 
shrink-swell, shrink-swell, | shrink-swell, 
low strength. low strength. | slope, 
| | low strength. 
| | 
Moderate: Moderate: IModerate: 
shrink-swell, | shrink-swell, | shrink-swell, 
low strength. | low strength. | low strength. 
| 
Slight--------- Slight--------- |Slight--------- 
Severe: | Severe: |Severe: 
shrink-swell, shrink-swell. | slope, 
low strength. | shrink-swell, 
| low strength. 
| 
i 
Severe: | Severe: | Severe: 
shrink-swell, shrink-swell, | slope, 
low strength, | slope. { shrink-swell, 
slope. | low strength. 
| 
Severe: Severe: | Severe: 
slope, | slope, | slope, 
shrink-swell, shrink-swell, | shrink-swell, 
low strength. | depth to rock.| low strength. 
| 


| 


| 
| 


| 
Moderate: |Moderate: 
frost action. | thin layer. 
| 
|Moderate: 
thin layer. 


Moderate: 
frost action. 


l 
| 
| 
Moderate: |Moderate: 
frost action. | thin layer. 
| 
Moderate: | Severe: 
depth to rock.| thin layer. 
| 
| 
| 
Moderate: IModerate: 
frost action, | thin layer, 
slope. | slope. 
| 
Moderate: ISevere: 
slope, | thin layer. 
depth to rock.| 
| 
Moderate: lSevere: 
floods. | too sandy. 
| 
Severe: | Severe: 
floods. | too sandy. 
| 
| 
Severe: |Moderate: 
floods. | too sandy. 
| 
| 
Moderate: |Moderate: 
frost action. | too sandy. 
| 
Severe: |Slight. 
low strength. | 
| 
| 
Severe: ISlight. 
low strength. | 
l 
| 
| 
| 
Severe: ISlight. 
low strength, | 
| 
| 
Slight--------- |Slight. 
| 
Severe: Severe: 
shrink-swell, too clayey. 


| 
| 
| 
| 
| 


low strength. 


Severe: 
slope, 
too clayey. 


| 
| 
| 
! 
| 
| 
| 
Severe: | 
slope, l 
shrink-swell, | 
low strength. | 
| 

| 

| 

| 

l 

| 


Severe: 
slope, 
too clayey, 
thin layer. 


Severe: 

slope, 
shrink-swell, 
low strength. 
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Doc ccepit A 


Dwellings 
without 


| Dwellings 
| with 


Small 
commercial 


| Local roads 
| and streets 
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| Lawns and 
| landscaping 


| | basements | basements | buildings 


Manter 


MkG* ; 
Mariaville 


O'Neill 


OnB*: 
O'Neill 


Meadin----------- 


OkD* : 


| 

| Severe: 

| wetness, 
| cutbanks 
| floods. 


| S1ight---- 
| 


| 
| Slight---- 


| 

Severe: 
| slope. 
| 


| 
Severe: 
| depth to 
slope. 
| 
Severe: 
| wetness, 


floods, 
| cutbanks 


| Severe: 
cutbanks 
| slope. 


| Severe: 
cutbanks 


Severe: 
| cutbanks 


Severe: 
| cutbanks 


Severe: 
cutbanks 


| 
Severe: 
| cutbanks 


| 
Severe: 
| cutbanks 


Severe: 

| cutbanks 
| 

l 

| Severe: 

| cutbanks 


|Slight---- 


| 

| Severe: 

| wetness, 
| 

| 

| 


сауе, | floods. 


|Moderate: 
| 1ow strength. 


LSevere:. 
Slope. 


Severe: 


госк, | slope. 


Severe: 
wetness, 
floods. 


vere: 
lope. 


na 
о Ф 


|Severe: 
cave.| floods. 


| shrink-swell, 
| 1ow strength. 
| 


See footnote at end of table. 


Severe: 
wetness, 
floods. 


Moderate: 


° 
low strength. 


Moderate: 


° 
low strength. 


Severé: 
slope, 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| Severe: 
| з1оре. 
| 

Severe: 


| wetness, 
floods. 


| 
|Severe: 
slope. 


| Severe: 
floods. 


Slight 
| 


| 
| Slight 


| 
Slight 
| 


| 
| SLight--------- 
| 


| 
| S11ght--------- 
| 


|Severe: 
shrink-swell, 
| 1ow strength. 
| 


і 
| S11ght--------- 


| 
Slight--------- 
| | 


| Severe: 
wetness, 
| floods. 


IModerate: 
| low strength. 


| 
I[Moderate: 
slope, 

low strength. 


wetness, 
floods. 


[Moderate: 
| slope, 


| Moderate: 
| slope. 


| 
|Moderate: 
| slope. 

| 


| Severe: 

| shrink-swell, 
| 1ow strength. 
| 


Severe: 
wetness, 
floods. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 

| floods. 
|Moderate: 

| frost action, 
| low strength. 
| Moderate: 

| frost action, 
| low strength. 


|Moderate: 

frost action, 
low strength. 
| 


Moderate: 
frost action, 
| 1ow strength. 


Slight--------- 


Moderate: 
| frost action, 
low strength. 


Slight--------- 
| 
| Severe: 


shrink-swell, 
| 1ow strength. 


| 
Severe: 
| wetness. 


| 

| 

|Moderate: 
too sandy. 


| 

| 

|Moderate: 
too sandy. 


Severe: 
slope, 
thin layer. 
| 
Severe: 
slope. 


Severe: 
| wetness, 
floods. 


Severe: 
Slope, 
small stones. 
Slight. 


Moderate: 
too sandy. 


|Slight. 


| Slight. 


| 
Slight. 

| 

| 

l 

|Slight. 

| 

| 

{ 

|Slight. 


|Severe: 
| too sandy. 


[slight 
| 
| 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


ЕЕЕ E LIE eee TT MM E MER 


Í Shallow | 
excavations | 


Dwellings 
without 


Dwellings 
with 


| Small 
| commercial 


Local roads 
and streets 


Soil Survey 


| Lawns and 
| landscaping 


l I basements basements | buildings | 


Paka 


Mariaville----- а= 


Reliance 


RoD*: 
Ronson 


Anselmo 


RoF#: 
Ronson 


Anselmo 


RtB*: 
Ronson 


| 
Severe: 
| eutbanks cave, 
wetness, 
| floods. 


| Severe: 
cutbanks cave, 
| wetness, 

| floods. 


Slight 
| 
Slight 


Moderate: 
| depth to rock. 


Severe: 
| slope. 


| 
| Severe: 
| slope. 


Moderate: 
| too clayey. 
| | 


| 
J | 
| | 
IModerate: | 
| depth to 


rock. 


| cutbanks 


| 
| 
1 Severe: 
| slope. 


cave. 


slope, 
| cutbanks 
| 


Moderate: 
depth to 


Severe: 
| depth to 


See footnote at end of table. 


Severe: 
floods. 


Severe: 
wetness, 
floods. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
depth to rock. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 

Severe: 


shrink-swell, 
low strength. 


Moderate: 
slope. 


Moderate: 
slope. 


epth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 


| 
| 
| 


| 
Slight 
| 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
depth to rock. 


Severe: 
slope. 


Severe: 
slope, 


depth to rock.| 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength. 

Severe: 


shrink-swell, 
low strength. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


depth to rock. 
l 


Severe: 
floods. 


Severe: 
wetness, 
floods. 


Moderate: 
shrink-swell, 
low strength. 


o 


Moderate: 
Slope, 
shrink-swell, 
low strength. 


I 
I 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
|Moderate: 

| depth to rock, 
| slope. 

| 

| Severe: 

slope. 


| Severe: 
slope. 


Moderate: 
shrink-swell, 
low strength. 


IModerate: 
shrink-swell, 
low strength. 


| Severe; 
| shrink-swell, 
low strength. 


|Moderate: 
slope. 


Moderate: 
Slope. 


Moderate: 


| 
| 
| 
| depth to 


rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 


Severe: 
frost action, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 


e 
low strength. 


Severe: 


e 
low strength. 


Moderate: 
depth to rock, 
frost action. 


Severe: 
low strength, 
slope. 


Severe: 
ow strength. 


Moderate: 
shrink-swell, 
low strength. 


Severe: 
low strength. 


Moderate: 
low strength, 
frost action. 


Moderate: 
frost action, 
low strength. 


Severe: 
Slope. 


Moderate: 
low strength, 
frost action, 


Moderate: 
depth to rock. 


Moderate: 
floods, 
wetness. 


| Severe: 
slope. 


| Severe: 
slope, 
| thin layer. 


Slight. 
| 


| 
Slight. 


| 
| 


Slight. 


derate: 
hin layer. 


cto 


derate: 
hin layer. 


to 


vere: 
hin layer. 


ceo 


Keya Paha County, 
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map symbol 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Nebraska 
| Shallow | Dwellings 
| excavations | without 


| Dwellings | 


| with 


Small 
| commercial 


| Local roads 
| and streets 


183 


| Lawns апа 
| landscaping 


| | basements | basements | buildings j | 


Schamber 


SmrF* : 
Simeon----------- 


Manter----------- 


Ronson----------- 


SvF2*: 


Simeon----------- 


Valentine-------- 


SwB*: 
Simeon----------- 


Valentine-------- 


Tassel 


TdE* : 
Tassel----------- 


TrG*: 


Valentine 


| slope, 
| eutbanks 


| Severe: 
| eutbanks 


| 
[Модега$е: 
| slope. 


| 

| 
|Moderate: 
| slope, 

| depth to 
| 

| 

| 


| Severe: 

| cutbanks 
| 

1 Severe: 

| cutbanks 


| Severe: 
cutbanks 


Severe: 
| cutbanks 


| Severe: 
slope. 


Moderate: 
| slope, 
depth to 


| Severe: 
cutbanks 
| 


| 
беуеге: 
| slope. 


| Severe: 
| cutbanks 


ISevere: 
| cutbanks 


| 

| Severe: 

| cutbanks 
| 


| Severe: 
| slope, 
| cutbanks 


| 

| Severe: 

| slope, 

rock.| shrink-swell, 

| low strength. 
| 


| 
Severe: 
| slope. 
cave. | 
| 
| 
|Moderate: 
cave.| slope. 
IModerate: 
slope, 

low strength. 


| 
| 
| 
| 
| 
|Moderate: 
| slope. 
rock.| 
| 
| 
| 
|Moderate: 
cave.| slope. 


Moderate: 


cave.| slope. 


cave. 


cave. 


Moderate: 
slope, 
rock.| depth to rock. 

Moderate: 


cave.| slope. 


Severe: 
cave.| slope. 
Moderate: 


cave.| shrink-swell. 


Moderate: 
cave.| slope. 
Severe: 
slope. 
cave. 


See footnote at end of table. 


i 

| 

| 

| 

| 

| 

i 

| | 
[S1ight--------- 
| | 
l 

| 

| 

| 

| 


Severe: 
slope, 


shrink-swell, 


depth to 


Severe: 
slope. 


Moderate: 
slope. 


| 

| 

| 

| 

| 

| 

t 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
I slope, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


low strength. 


Moderate: 
depth to 
Slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope, 
depth to 


Sevene: 


e 
depth to 


Moderate: 
slope, 
depth to 


Severe: 
slope, 
depth to 


Moderate: 


Moderate: 
slope. 


Sevene: 
slope. 


| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 


shrink-swell. 


Severe: 
slope, 
shrink-swell, 


rock.| low strength. 


Severe: 


rock,| slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
үа 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| severe: 
| Slope. 


| 

| Severe: 

| slope. 
rock. | 

| 

| 

| Severe: 
rock.| slope. 


| Severe: 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

slope, 
shrink-swell, 
low strength. 


Severe: 
slope. 


Moderate: 
slope. 


| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Moderate: 

| 1ow strength, 
| slope, 

| frost action. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope, 
low strength, 
frost action. 


Moderate: 
slope. 
Moderate: 


slope, 


| 
| S11ght--------- 
| 


Severe: 


lope. 


uo 


Moderate: 
Slope, 
depth to rock. 


Moderate: 
slope. 


Moderate: 
shrink-swell, 
low strength, 


Moderate: 
slope. 


Sevene: 
slope. 


Severe: 
slope, 

too clayey, 
thin layer. 


Severe: 
small stones, 
slope. 


Moderate: 
too sandy. 


too sandy. 


Moderate: 
thin layer, 
slope. 


Severe: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

I 

| 
аа, 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| Se 

| too sandy. 
| 

| Severe: 
I too sandy. 
| 

|Moderate: 

| too sandy. 


|Moderate: 

| too sandy. 
| 

| Severe: 
slope, 

thin layer. 


vere: 
hin layer. 


ct Ф 


Moderate: 
too sandy, 
slope. 


Severe: 
slope, 
thin layer. 


Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


184 


Soil name and 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| 


Shallow 
excavations 


Dwellings 
without 


| Dwellings 
| with 


| Small | 
| commercial | 


Local roads | 
and streets 


Soil Survey 


Lawns and 
landscaping 


| basements | basements | buildings | | 


alentine | 


VoF#: 
Valentine 


Tassel 


уас*: | 
Valentine 
| 
| 


Valentine, | 
с1ауеу 
substratum 


----------- | 
! 
| 
| 

VdF*: | 

Valentine-------- | 


Wewela 


Valentine, 
clayey 
substratum 


— | 
| 
| 
| 
| 

— | 

| 
| 
| 

Ve, VeB, VeC------ | 

Verdel | 


Wewela 


Vo, Vt, 


| 
------- | 
Vetal | 


| 

| 

WeB, WeC---------- [ 
Wewela | 
| 


Severe: 


cutbanks cave. 


Severe: 
cutbanks cave. 

Moderate: 
slope, 


depth to rock. 


Severe: 


cutbanks cave. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
depth to rock. 


Severe: 
slope, 
cutbanks cave. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
too clayey. 


slight 


Slight 


Moderate: 
too clayey, 
depth to rock. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope, 


depth to rock. 
| 


Severe: 
shrink-swell, 
low strength. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


Moderate: 
slope. 


|Moderate: 
slope. 

| 

Severe: 

| depth to rock. 


Severe: 
shrink-swell, 
low strength. 


| Severe: 
shrink-swell, 
| 1ow strength. 


Severe: 
Slope. 


Severe: 
slope, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
|Severe: 

| shrink-swell, 
| low strength. 


Severe: 
shrink-swell, 


| 
| 
і 
| 
| low strength. 
| 


| 
evere: | 
slope. | 


Severe: 
lope. | 
| 


Slope. 
| 


| 
Moderate: 
slope. 


Severe: 
shrink-swell, | 
low strength. 


lope. | 


уеге: | 
lope. | 


| 
Severe: | 


slope, | 
low strength. 


Severe: 
shrink-swell, | 
low strength. | 

| 


| 
|Moderate: 
slope. 


|Severe: 
shrink-swell, 
| low strength. 


Slight 
| 


Moderate: 
slope. 


Moderate: | 
slope. 
| 


Moderate: 
slope, 
depth to rock.| 


Slight 


Severe: 
shrink-swell, 
low strength. 


Severe: 
Slope. 


Severe: 
slope. 


Severe: 
shrink-swell, 
low strength. 


Sever : 
shrink-swell, 
low strength. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
shrink-swell, 


| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
low strength. | 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 


|Moderate: 


slope, 
too sandy. 


Severe: 
too sandy. 


Severe: 
thin layer. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


Moderate: 
too sandy, 
thin layer. 


Severe: 


slope. 


Severe: 
slope. 


Severe: 
Slope. 


Moderate: 


o 
too clayey. 


Slight. 


Slight. 


Moderate: 
thin layer. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was not 


Holt | depth to rock. 
| depth to rock. 


rated] 
| 
Soil name and | Septic tank | Sewage lagoon | Trench l Anea | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
Ap------------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
Albaton Variant | floods, | wetness, | floods, | floods, | too clayey, 
| peres slowly, | floods, | wetness, | wetness, | wetness. 
| wetness. | seepage. | seepage. | seepage. | 
| | | 
AmB, An, AnC--------|Slight----------- | Severe: |Severe: |Severe: |Good. 
Anselmo | | seepage. | seepage. | seepage. | 
| | | 
Ba------------------ | Severe | Severe: | Severe: | Severe: | Poor: 
Barney | floods, | floods, | floods, | floods, | wetness. 
| wetness. | seepage, | seepage, | seepage, | 
| | wetness. | wetness. | wetness. | 
| | і | | 
Bo------------------ |Severe: | Severe: | Severe: | Severe: | Poor: 
Boel | wetness, | wetness, | wetness, | floods, | too sandy. 
| floods. | seepage, | floods, | seepage, l 
| | floods. | seepage. | wetness. | 
| | | | | 
ВЕ------------------ |S31ight---------.- | Severe: | Severe: Severe: | Poor: 
Brocksburg | | seepage. | seepage. | seepage. | too sandy, 
| | | | seepage. 
| 
Cb------------------ |Moderate: | Severe: | Severe: Severe: | Good. 
Cass | floods. | seepage, | seepage. | seepage. | 
| | floods. | 
| | | | | 
СоВ----------------- | Severe: | Severe: Severe: Severe: | Good. 
Cass | floods. | seepage, | floods, seepage, | 
| floods. seepage. floods. | 
| | 
DdB, DdC------------ | Severe: | Severe: Severe: Severe: | Poor: 
Duda | depth to rock. | seepage. | depth to rock, Seepage. | area reclaim. 
| | seepage. 
| | | 
DuB----------------- | S1ight----------- Severe: Severe: | Severe: Poor: 
Dunday | | seepage. seepage, seepage. too sandy, 
| too sandy. | Seepage. 
| 
DxB*: | | 
Dunday------------- | Slight----------- | Severe: Severe: Severe: Poor: 
seepage. | seepage, | seepage. | too sandy, 
too sandy. seepage. 
| 
Duda--------------- Severe: | Severe: Severe: ISevere: Poor: 
| depth to rock. seepage. | depth to rock, | seepage. | area reclaim. 
seepage. | 
| | | 
Eo------------------ Severe: Severe: | Severe: | Severe: Poor: 
Els | wetness. | seepage, | seepage, | seepage, | too sandy, 
wetness. | wetness, | wetness. | seepage. 
| | | too sandy. | | 
| | | 
Ез------------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
Elsmere wetness. wetness, | wetness, | wetness, | too sandy. 
| | seepage. | seepage, | seepage. | 
| | | too sandy. | | 
| | | | l 
Ho, Ноб------------- | Severe: |Severe: |Severe: |Severe: |Poor: 
| seepage. | seepage, | seepage. | area reclaim. 
| l | | 
l | | | 


See footnote at end of table. 
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Soil name and 


IgB- 


Ja, Jn, JnC--------- | 


map symbol 


Jansen 


JoB* 


Jansen------------- 


Meadin------------- | 


TABLE 12.--SANITARY PACILITIES--Continued 


| Septic tank 
| absorption 
| fields 


| Severe: 
róck. 


| depth to rock. 


| 
| Severe: 


| depth to rock. 


rock. 


|Moderate: 
| floods. 
| 

i 

| 

| Severe: 

! floods. 


| Severe: 
| floods. 


| Severe: 


і 

| 

| Severe: 

| depth to rock, 
| percs slowly. 


| 

| Severe: 

| depth to rock, 
| slope, 

| peres slowly. 


| Severe: 

| slope, 

| peres slowly, 
| depth to rock. 
i 


See footnote at end of table. 


| Sewage lagoon 
| агеаз 


Severe: 
Seepage. 


Severe: 
depth to 
seepage. 


rock, 


Severe: 
seepage, 
slope. 


Severe: 
depth to 
seepage, 
slope. 


rock, 


Severe: 
seepage, 
slope, 
floods. 


Severe: 
seepage, 
floods. 


Severe: 
seepage, 
floods. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
l 
| 
| 
1 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| seepage, 
| wetness. 
| 

| Severe: 

! seepage. 


| 

| 

| Severe: 

! seepage. 


| 

l Severe: 

| seepage. 
| 


Severe: 
slope. 


| 

| 

| 

| 

| 

| 
|Severe: 
| slope. 
! 
| 
| 
| 
| 
l 
| 
| 


Severe: 
slope, 
depth to rock. 


| Trench 
| sanitary 
| landfill 


Severe: 
seepage, 
depth to rock. 

Severe: 
depth to 
seepage. 


rock, 


Severe: 
seepage, 
depth to rock. 

Severe: 
depth to 
seepage. 


rock, 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy, 
floods. 


Severe: 
seepage, 
too sandy, 
floods. 


Severe: 
seepage, 
too sandy, 
wetness. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
depth to rock, 
too clayey. 


Severe: 
too clayey, 
depth to rock. 


| Агеа 
| sanitary 
| landfill 


Severe: 
seepage. 


Severe: 
seepage, 


depth to rock. 


Severe: 
seepage. 


Severe: 
seepage, 


depth to rock. 


Severe: 
seepage, 
floods. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| Severe: 
| seepage, 
| floods. 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 


seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Moderate: 
depth to 
slope. 


rock, 


Severe: 
slope. 


Severe: 
slope, 
depth to rock. 


Soil Survey 


| Daily cover 
| for landfill 


Poor 

area reclaim. 
Poor: 

area reclaim. 
Poor: 

area reclaim. 
Poor: 

area reclaim. 
Poor: 

too sandy. 
Poor: 

too sandy. 


ort 
oo sandy. 


cto 


or: 
oo sandy. 


cto 


Poor: 
too sandy, 
seepage. 


too sandy, 
| seepage. 


|Poor: 
too sandy, 
| seepage. 


| Poor: 
| too clayey, 
| area reclaim. 


Poor: 

slope, 

too clayey, 
area reclaim. 


Poor: 

slope, 

too clayey, 
area reclaim, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Keya Paha County, Nebraska 


Soil name and 
map symbol 


MaB, MaC, MfC----- 


Manter 


MkG*: 


Mariaville------- 


O'Neill 


TABLE 12.--SANITARY FACILITIES--Continued 


| Septic tank 
| absorption 
fields 


| 

| Severe: 

| wetness, 
| floods. 
| 


| 

| 

| 

| Severe: 

| depth to rock, 
| slope. 


| Severe: 
| depth to rock, 
| slope. 


| Severe: 

| wetness, 
| floods. 
l 

| 

| Severe: 

| slope. 


| 

| 
|Moderate: 
| floods. 


| 
| Slight---------- 
| 


IModerate: 
| slope. 
| 


| Sight SEE EEE 


| 
| S11ght--------—- 
| 


| 
| 


| 
| S1ight-----.----- 
| 


| 
Slight eee 


|Severe: 


| percs slowly. 


| 

| 

| Severe: 

| wetness, 
| floods. 
| 

| 


See footnote at end of table. 


| Sewage lagoon 


areas 


| 

| Severe: 

| wetness, 
| seepage, 
| floods. 


| Severe: 
| seepage. 
| 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock, 
slope. 


wetness, 
seepage, 
floods, 


Severe: 
Seepage, 
Slope. 


Severe: 
seepage, 
| floods. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 
| seepage. 


Severe: 
| seepage, 
slope. 


| Severe: 
| seepage. 
| 


| 
| Severe: 
| seepage. 


! 

| 

| Severe: 

| seepage. 


| 
| Severe: 
| seepage. 


wetness, 
floods, 
seepage. 


| Trench 
| sanitary 
| landfill 


Severe: 
wetness, 
Seepage, 
floods. 


Severe: 
seepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 

| depth to rock, 
| slope. 

| Severe: 

! depth to rock. 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
wetness, 
Seepage, 
floods. 


Severe: 
seepage. 


|Severe: 
seepage. 


Severe: 
| seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


I 

l 

| 

| 

| 

| 

| 

| 

| Severe: 

| seepage, 
| too sandy. 
| 

| Severe: 

| 

l 

| 

| 

| 

| 


Seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


|Moderate: 
too clayey. 


floods, 
seepage, 


| 
| 
| 
| 
I Severe: 
| 
| 
| wetness. 


| Агеа 
| sanitary 
| landfill 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 
seepage. 


| 

| 

| 

і 

| 

| 

| 

| 

| 

| 

l Severe: 
| slope, 
| depth to rock. 
| Severe: 
| slope. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
wetness, 
seepage, 
floods. 


Severe: 
Seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


seepage, 
wetness. 
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| Daily соуег 
| for landfill 


Poor: 
wetness, 
too sandy, 
seepage. 


Good. 


Poor: 
slope, 
area reclaim. 


| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| Poor: 
| slope. 
| 
Poor: 
wetness, 
too sandy, 
seepage. 


Poor: 

slope, 

small stones, 
seepage. 


Good. 


Poor: 
too sandy, 
seepage. 


| 

| 

| 

l 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Poor: 

| too sandy, 
| Seepage. 
| 

| Poor: 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


too sandy, 
seepage. 


Poor: 
too sandy, 
seepage. 


Poor: 
too sandy, 
seepage. 


Poor: 
too sandy, 
seepage. 


too clayey, 
hard to pack. 


ir: 


| 
| 
| 
| 
[Fa 
| too sandy. 
| 
| 
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TABLE 12.--SANITARY FACILITIES--Continued 


T TOD E ee СРЕ 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol Í absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill 
| | | | | 
Or*: | | | | | 
Loup--------------- | Severe: [Severe: ISevere: | Severe: | Poor: 
| floods, | wetness, | floods, | floods, | wetness, 
| wetness. seepage, | seepage, | seepage, | too sandy, 
| | floods. ! wetness. | wetness. | seepage. 
l 
Pf, Ph-------------- |Moderate: | Moderate: [Severe: |Sl1ight----------- | Fair: 
Paka peres slowly, seepage. | depth to rock. | | too clayey, 
| depth to rock. | | | | area reclaim, 
| | 
PhB----------------- IModerate: Moderate: |Severe: | Slight---~------- |Fair: 
Paka peres slowly, seepage, | depth to rock. | | too clayey, 
| depth to rock. | slope. l | | area reclaim. 
| | | 
PmC*: | | I | | 
Paka--------------- Moderate: Moderate: |Severe: |SlLight----------- | Fair: 
| peres slowly, | seepage, | depth to rock. | | too clayey, 
depth to rock. slope. | | | area reclaim. 
Mariaville--------- Severe: Severe: Severe: |Severe: | Poor 
depth to rock. depth to rock. | depth to rock. | depth to rock. | area reclaim, 
| | 
PmF*: | | | 
Paka--------------- Severe: Severe: Severe: | Severe | Poor: 
slope. slope. | depth to rock. | slope. | slope. 
| | 
Mariaville--------- Severe: Severe: | Severe: | Severe: | Poor: 
depth to rock, | depth to rock, depth to rock. | slope, | slope, 
slope. slope, | ! depth to rock. | area reclaim 
| 
RaB----------------- Moderate: |Moderate: Moderate: {Slight----~------ | Fair: 
Ree | peres slowly. | slope, too clayey. | | too clayey. 
seepage. | | | 
| | | 
ВЬ------------------ Severe: |Moderate: | Severe: |S1ight----------- | Fair: 
Ree | peres slowly, | seepage. depth to rock. | too clayey. 
depth to rock. | | | 
| | 
ReC----------------- Severe: |Moderate: Moderate: |S11ght----------- |Fair: 
Reliance | peres slowly. | slope, too clayey. too clayey. 
| | seepage. | 
| | | 
RoD*: | | | | 
Ronson------------- | Severe: |Severe: | Severe: Severe: Poor: 
| depth to rock. | slope, depth to rock, | seepage. area reclaim. 
| | seepage, | seepage. 
! | depth to rock. 
| | 
Anselmo------------ | Slight----------- | Severe: Severe: Severe: Good, 
| seepage, | seepage, seepage. | 
| | slope. | too sandy. 
1 ] | | 
RoP*: | | | 
Ronson------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope, | slope, | depth to rock, slope, slope, 
| depth to rock. | seepage, | seepage. | seepage. | area reclaim. 
| | depth to rock. | 
| | 1 | | 
Anselmo------------ | Severe: | Severe: | Severe: Severe: | Poor 
| slope. | seepage, | seepage, | seepage, | а 
I | slope. | too sandy. slope. | 
| | | ) | 
RtB*: | | | | 
Ronson------------- |Severe: |Severe: | Severe: | Severe: | Poor: 
| depth to rock. | seepage, | depth to rock, seepage. | area reclaim. 
| | depth to rock. | seepage. | | 
| | | I 
Tassel------------- |Severe: | Severe: | Severe: | Severe: {Poo 
| depth to rock. | depth to rock, | seepage, | seepage, | area reclaim. 
| | seepage. | depth to rock. | depth to rock. | 
l | | | 


See footnote at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 


ПЕ СЕС ЯЛЕ 
Soll name and | Septic tank | Sewage lagoon | Trench | Area Daily cover 
map symbol | absorption | areas | sanitary | sanitary for landfill 
| fields l | landfill | landfill 
user a T|. Sd ST 
| 
Saü----------------- | Severe: Severe: Severe Severe: Poor: 
Sansarc | slope, Slope, slope, slope, Slope, 


l 
| 
[ 
| 
| 
| 
| peres slowly, | too clayey, 
| depth to rock. | area reclaim. 
| 
| 
| 
| 
| 
| 


depth to rock. too clayey, 


depth to rock. 


depth to rock. 


| 
| 
| 
| 
| 
Severe: |Severe: 
| 
| 
| 
| 
| 


depth to rock. 


| 
| 
| 
| 
| 
| ——— | Severe: | Severe: Poor 
Schamber | slope. | slope, seepage, slope, slope, 
| | seepage. too sandy. seepage. small stones, 
| | Seepage. 
К | | 
Simeon------------- IModerate: | Severe: | Severe: Severe: Poor 
| slope. | slope, | seepage, seepage. too sandy. 
| | seepage. | too sandy. | 
| | 
Manter------------- |Moderate: |Severe: Severe: Severe: | Fair 
slope. | slope, seepage. seepage. slope. 
| | seepage. | | 
Ronson------------- | Severe: | Severe: | Severe: | Severe: Poor: 
depth to rock. slope, depth to rock, seepage. area reclaim. 
| | seepage, | seepage. 
| depth to rock. 
SvF2* 
Simeon------------- Moderate: | Severe: Severe: Severe: Poor: 
slope. slope, seepage, | seepage. | too sandy. 
seepage. too sandy. 
| | 
Valentine---------- Moderate: Severe: Severe: Severe: Poor: 
slope. seepage, | seepage, | seepage. | too sandy, 
slope. too sandy. | Seepage. 
| 
SwB*: I 
Simeon------------- | Slight----------- | Severe: |Severe: | Severe: |Poor: 
seepage. seepage, seepage. | too sandy. 
| | | too sandy. | | 
Valentine---------- Slight----------- | Severe: | Severe: |Severe: | Poor 
seepage. | seepage, | seepage. | too sandy, 
| too sandy. | | seepage. 
| 
TaF----------------- | Severe: | Severe: | Severe: | Severe [Роог: 
Tassel | slope, | depth to rock, | depth to rock, | seepage, | slope, 
| depth to rock. | seepage, | seepage. | slope, | area reolaim. 
| | slope. | | depth to rock. | 
TdE* | | | | 
Tassel------------- | Severe | Severe: | Severe: | Severe: | Poor: 
depth to rock. | depth to rock, | depth to rock, | seepage, | area reclaim. 
| | seepage, | seepage. | depth to rock. | 
| | slope, | | | 
| | | | 
Duda--------------- | Severe: |Severe: | Severe: {Severe: | Poor: 
depth to rock. | seepage, | depth to rock, | seepage. | area reclaim. 
| | slope. | seepage. | | 
| | | | | 
TrG*: | | | | | 
Tassel------------- |Severe: | Severe: | Severe: | Severe | Poor: 
| slope, | depth to rock, | depth to rock, | seepage, | slope, 
| depth to rock. | seepage, | seepage, | slope, | area reclaim. 
| | slope. | slope. | depth to rock. | 
| | | 
Ronson------------- ISevere: |Severe: ISevere: | Severe | Poor: 
| slope, | slope, | depth to rock, | slope, | slope, 
depth to rock. | seepage, | seepage. ! seepage. ! area reclaim. 
| | | | 


| 
| 
| 


See footnote at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 


ee a U EST S GO. EE DM zc IE cub Е 5 


| Sewage lagoon 


Soil name and | Septic tank 


map symbol | absorption | areas 
| fields 1 
| ! 
TrG*: | | 
Duda--------------- | Severe: | Severe: 
| depth to rock, | seepage, 
| slope. | slope. 
| і 
Tu------------------ | Slight-------- ==- | Severe: 
Tuthill | | seepage. 
| 
VaR----------------- | Moderate: | Severe: 
Valentine | slope. | seepage, 
l | в1оре. 
Vaü----------------- | Severe: | Severe: 
Valentine | slope. | seepage, 
| | slope. 
і | 
| | 
VbD----------2------- {Moderate: | Severe: 
Valentine | slope. | seepage, 
| | в1оре. 
I [ 
VoF*: l | 
Valentine------ ----|Moderate: | Severe: 
| slope. | seepage, 
| slope. 
| | 
Tassel------------- | Severe: | Severe: 
| depth to rock. | depth to rock, 
| | веераде, 
| | Slope. 
VdC*: | | 
Valentine---------- | S11ght---------- | Severe: 
I seepage. 
Valentine, 
elayey substratum-|Severe: | Severe: 
perces slowly, | seepage. 
| wetness. | 
Wewela------------- | Severe: Moderate: 
depth to rock, Slope, 


| peres slowly. 


VdF*: 
Valentine---------- Severe: 


Slope. 


Valentine, | 
clayey substratum-|Severe: 

slope, 

peres slowly, 

| wetness. 


Wewela------------- | Severe: 
depth to rock, 
| peres slowly. 


Ve---------2-.-------- | Severe: 

Verdel | peres slowly. 
VeB, VeC------------ | Severe: 

Verdel ! peres slowly. 
Vo, Vt, VtB, VtC----|Slight---------- 
Vetal | 


See footnote at end of table, 


depth to rock. 


| Severe: 
| seepage, 
| slope. 


| 
Severe: 
| slope, 
Seepage. 


| 
| 
| 
| 
| 
I 
| 
| 
| 
| Moderate: 
| slope. 

| Severe: 

I seepage. 


| Trench 
| sanitary 
| landfill 


Severe: 

depth to rock, 
seepage, 
slope. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy, 
slope. 


Severe: 
seepage, 
too sandy. 


! 
| 
l 
I 
l 
| 
| 
| 
| 
1 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Í 
| 
| 
l Severe: 
| seepage, 
| too sandy. 
|ы, 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


depth to rock, 
seepage. 


Severe: 
seepage, 
too sandy. 


Severe: 
too sandy. 


Severe: 
depth to rock. 


Severe: 
seepage, 
too sandy. 


Severe: 


e 
too sandy. 


Severe: 
depth to rock. 


|Severe: 
| too clayey. 
| 


| $еуеге: 

| too clayey. 
| 

| severe: 

| seepage. 

| 


| Агеа 
| sanitary 
| landfill 


| 

| 

| Severe: 

| seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
depth to rock. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


| 


Soil Survey 


Daily cover 
for landfill 


slope. 


ee 
° 
° 
a 
o 
5 
e 
БУ 


too sandy, 
seepage. 


too sandy, 
slope, 
seepage. 


too sandy, 
seepage. 


seepage, 


too sandy, 
seepage. 


too sandy, 
seepage. 
Poor: 


o 
area reclaim. 


too sandy, 
slope, 
seepage. 


Poor: 
slope, 
seepage, 
too sandy. 


Poor: 

area reclaim, 
Poor: 

too clayey. 


Poor: 
too clayey. 


Good. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas i sanitary | sanitary | for landfill 
fields | | landfill | landfill | 
| 
WeB----------------- | Severe: Moderate: Severe: Moderate: Poor: 


e o ° 
Wewela | depth to rock, depth to rock. depth to rock, depth to rock, area reclaim. 


percs slowly. 


Poor: 


Moderate: ° 
area reclaim. 


Severe: o 
depth to rock. 


Moderate: e 
depth to rock. 


WeC-------2----.-2-2-2--- | Severe: 
Wewela depth to rock, slope, 


| peres slowly. depth to rock. 
—————ÁÓÁÉI I (P ا ا‎ tt ي ا‎ ES 


* See description of the map unit for composition and behavior characteristics of the map unit. 


| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See 
text for definitions of "good," "fair," "poor," and "unsuited." Absence of an entry means soil was not 


| area reclaim. 


rated] 
EXON MENS ANM a es ee ee a т 
Soil name and | Roadfill | Sand | бгауе1 | Topsoil 
map symbol | | | 
l | | | 
| 
| | | | 
Ab-------------------- | Poor | Fair: | Unsuited: | Poor: 
Albaton Variant | wetness, | excess fines. | excess fines. ! too clayey, 
| low strength, | | | wetness. 
| shrink-swell. | | | 
| | | | 
AmB------------------- | Fair: | Fair: |Unsuited: | Fair: 
Anselmo | low strength. | excess fines. | excess fines. | too sandy. 
| | | | 
Ап, AnC--------------- |Fair: | Fair: |Unsuited: | Good. 
Anselmo | low strength. | excess fines. | excess fines. 
i | | 
Ва-------------------- Роог: | Good----------------- | Fair: | Poor 
Barney | wetness. | excess fines. wetness. 
| | | 
Bo-------------------- | Pair: |Good----------------- Unsuited: Fair: 
Boel | wetness. | excess fines. | thin layer. 
| 
ВЕ-------------------- бооа----------------- | Good----------------- Unsuited: Pair: 
Brocksburg | excess fines. area reclaim. 
| 
Cb, CcB--------------- | Fair: | Fair: Unsuited: Good. 
Cass | 1ow strength. | excess fines. excess fines. 
| 
рав, DdC-------------- | Poor: | Poor: Unsuited: Falr: 
Duda area reclaim. excess fines. | excess fines. too sandy, 
area reclaim. 
| 
DuB------ Good----------------- |Fair: Unsuited: Fair: 
Dunday excess fines. | excess fines. | too sandy. 
| 
DxB*: | 
Dunday--------------- Good----------------- Fair: Unsuited: Fair: 
excess fines. | excess fines. too sandy. 
Dudas asss sasa sas Poor: Poor: |Unsuited: | Fair: 
area reclaim. excess fines. | excess fines. too sandy, 
| | | area гес1а1т. 
| | 
|o P ———Ó Fair: Fair: Unsuited: | Po 
Els wetness. excess fines. | excess fines. | too sandy. 
| | | 
Белые ا ا‎ sau تک‎ Fair: Fair: | Unsuited: | Fair: 
Elsmere | wetness. excess fines. | excess fines. | too sandy. 
| | 
Ho, HoC--------------- Poor: Poor: |Unsuited: | Fair: 
Holt area reclaim. excess fines. | excess fines. | area reclaim. 
| | | 
HtC* | | | 
Holt----------------- |Poor: Poor: ]Unsuited: |Fair: 
area reclaim. excess fines. | excess fines. | area reclaim. 
| | | 
Tassel--------------- Poor: Poor: |Unsulted: | Poor: 
| thin layer, | thin layer. | excess fines. | area reclaim. 
| area reclaim. | | | 
| | 
HtD*: | | | | 
Holt-mesecsceczcczc-ezezs | Poor | Poo | Unsuited: | Fair 
| area reclaim. | REGES fines. | excess fines. | area reclaim, 
| | | | slope. 
l | | | 
Tassel--------------- |Poor: | Poor | Unsuited: | Poor: 
| thin layer, | thin layer. | excess fines. | area reclaim. 
| | | 
| l | 


See footnote at end of table. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


IP ED TM eU eee [ 


Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | 
| | | | 
IfD, IgB-------------- |Good- oom | Fair: |Unsuited: | Poor: 
Inavale | | excess fines. | excess fines. | too sandy. 
| | | 
IhB----------------.--- |Good----------------- |Fair |Unsuited: | Fair 
Inavale | | excess fines. | excess fines. | too sandy. 
| | | 
IpB------------------- | Fair: | Fair: |Unsuited: | Poor: 
Ipage | frost action. | excess fines. | excess fines. | too sandy. 
| | 
Ja, Jn, JnC----------- |Good-------------- | бооӣ-------------- | Unsuited: Fair: 
Jansen I I | excess fines, thin layer. 
| | | 
JoB*: i | | 
Jansen--------------- |Good---------.---- |Good-------------- | Unsuited: Fair: 
| | excess fines. thin layer. 
| 
Meadin--------------- IGood-------------- |Good-------------- 1Good-------------- Poor: 
| | | thin layer. 
| | 
LaD------------------- | Poor: | Unsuited: IUnsuited: Poor: 
Labu | shrink-swell, | excess fines. excess fines. too clayey. 
| low strength. | 
| | 
LoF* | | | 
Labu----------------- | Poor: | Unsuited: Unsuited: Poor: 
| shrink-swell, | excess fines. | excess fines. Slope, 
| low strength. | too clayey. 
| | 
Запзаго------------—-- [Роог: |Unsuited: Unsuited: | Poor 
| shrink-swell, | excess fines. excess fines. | slope, 
| low strength. | | | too clayey, 
| | | area reclaim. 
| | I | 
Lo, Lp---------------- |Poor: | Fair Unsuited: | Poor: 
Loup | wetness. excess fines. | excess fines. | wetness. 
| | 
MaB, MaC-------------- [Fair: | Poor: lUnsuited: | Fair 
Manter | 1ow strength, | excess fines. excess fines. | too sandy. 
| frost action. | 
| | | 
MfC------------------- | Fair: Poor: |Unsuited: IGood. 
Manter | low strength, | excess fines. excess fines. | 
| frost action. | | 
| | | 
MkG*: | | | 
Mariaville----------- | Poor: Unsuited: |Unsuited: | Poor 
| thin layer, excess fines. excess fines. | slope, 
| slope, | | area reclaim. 
| area reclaim, | | 
| | | 
Xeota---------------- | Poor: Unsuited: |Unsuited: | Poor: 
| thin layer. excess fines. | excess fines. | slope. 
| | 
Mic-2e22229t2-2lccs | Poor: Fair: |Unsuited: | Poor: 
Marlake wetness. | excess fines. | excess fines. | wetness, 
| l | thin layer. 
| | | 
МпЁ------------------- {Fair: | Good-------------- |Good-------------- | Poor: 
Meadin Slope. | | | area reclaim, 
| | | slope, 
| l | small stones. 
| | | 
Mu-------------------- Fair: | Fair | Unsuited: |Good. 
Munjor low strength. | excess fines. | excess fines. | 
| і 
Оав---------------.--- боойз---------------- |[бооай----------------- | Good--------~-~------ |Fair: 
O'Neill | | | | too sandy. 
і | | 


See footnote at end of table. 
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Soil name and 
map symbol 


Oe, OeC, OeD-------- 


O'Neill 
OhB*: 


O'Neill------------ 


Meadin------------- 


Anselmo------------ 


RoF*: 


Ronson------------- 


See footnote at 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| low strength, 
| shrink-swell. 


--|Fair: 


--|Poor: 
| low strength. 


strength. 


| thin layer, 
| area reclaim. 


--|Poor: 
| low strength. 


--|Poor: 
| thin layer, 
| area reclaim. 


--|Poor: 
| 1ow strength. 
| 


--|Poor: 
| low strength. 


--|Poor: 
| 1ow strength. 


--|Poor: 
| thin layer, 
| area reclaim. 


--|Fair: 


| thin layer, 
| area reclaim. 


end of table. 


Sand 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
e 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
excess fines, 
thin layer. 


Fair: 
excess fines. 


Poor: 
excess fines, 
thin layer. 


Un 
e 


Un 

e 
Un 
n 
Un 
Un: 


e 


Un 
e 


Un 
Un 
n 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
I 
10 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lU 
| 
| 
| 


бгауе1 


suited: 
xcess fines. 


suited: 
xcess fines. 


excess fines. 


excess fines. 


suited: 


excess fines. 


suited: 
xcess fines. 


suited: 
xcess fines. 


suited: 


excess fines. 


excess fines. 


suited: 


excess fines. 


Soil Survey 


| Topsoil 


lGood--------------- --|Good----------------- {бооа. 
| | 
l l 
| | 
|Good----------------- |Good------------- ----|Good. 
| 
|Good----------------- |Good----------------- | Poor: 
| | thin layer. 
| 
| | 
1Good----------------- [|[Good-—-—-- |Good. 
| 
[Good----------------- |Unsuited: | Poor: 
| excess fines. | too sandy. 
| 
Unsuited: Unsuited: | Fair: 
excess fines. excess fines. thin layer. 
Poor: Unsuited: Good. 
excess fines. excess fines. 
Fair: Unsuited: Poor: 
excess fines. excess fines. wetness. 
Unsuited: Unsuited: Fair: 
excess fines. excess fines. thin layer. 


layer. 


reclaim. 


slope, 


thin layer, 
too clayey. 


reclaim. 


Keya Paha County, Nebraska 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and | 
map symbol 


Roadfill 


RoF*: | 
Anselmo-------------- | Fair: 
| slope, 
| low strength. 
RtB*: | 
Ronson--------------- | Poor: 
| thin layer, 
| area reclaim. 
Tassel--------------- | Poor: 
| thin layer, 
| area reclaim. 
| 
5$а0---------------—---- {Poor: 
Sansarc | slope, 
| shrink-swell, 
| low strength. 
$оР------------------- |Fair: 
Schamber | slope. 
| 
| 
| 
SmP*: | 
Simeon--------------- IGood----------------- 
| 
| 
Manter--------------- |Fair: 
| 1ow strength, 
| frost action. 
Ronson------------ ---|Poor: 
| thin layer, 
| area reclaim. 

SvF2*: | 
Simeon--------------- [Good----------------- 
| 

I | 
Valentine------------ [Good----------------- 

| 

| 
SwB*: | 
Simeon--------------- IGood----------------- 
Valentine------------ IGood----------------- 

| 

| 
Тав------------------- |Poor: 
Tassel | thin layer, 

| area reclaim. 

i 
TdE*: | 
Tassel--------------- |Poor: 

| thin layer, 

| area reclaim. 
Duda----------------- IPoor: 

| area reclaim. 

| 

I 
TrG* | 
Tassel--------------- | Poor: 

| thin layer, 

slope, 


| 
| area reclaim. 
| 


See footnote at end of table. 


| Sand 


Fair: 
excess fines. 


Poor: 
excess fines, 
thin layer. 


or: 


° 
thin layer. 


nsuited: 
excess fines. 


excess fines, 
thin layer. 


or: 
hin layer. 


cto 


| бгауе1 


Unsuited: 
excess fines. 


Unsuited: 
e 

Unsuited: 
e 


Unsuited: 
e 


| Unsuited: 
| excess fines. 


Unsuited: 
exoess fines. 


| 

| 

| 

l 
|Unsuited: 
| excess fines. 
| 


| 
| Unsuited: 
| excess fines. 


| Unsuited: 
! excess fines. 


I 
| Unsuited: 
| excess fines. 


| Unsuited: 
| excess fines. 


Unsuited: 
excess fines. 


excess fines. 
excess fines. 


Unsuited: 


l 

1 

| 

| 

| 

[Un 

| 

| 

| 

ш nsuited: 
| 

| 

| 

| 

| excess fines. 
| 

| 


| Topsoil 


rea reclaim. 
oor: 
area reclaim. 


slope, 
too clayey, 
area reclaim. 


| Poor: 

Slope, 

thin layer, 
small stones. 


Poor: 
thin layer. 


Pair: 
too sandy, 
slope. 


Fair: 
area reclaim, 
slope. 


Poor: 


° 
thin layer. 


Poo 
i sandy. 


air: 
too sandy. 


Fair: 
too sandy. 


Poor: 
area reclaim, 
slope. 


Poor: 
area reclaim, 


air: 
too sandy, 
area reclaim. 


Poor: 
area reclaim, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
[Е 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
IF 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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196 


Soil name and 
map symbol 


TrG*: 
Ronson--------------- 


Valentine 


VoF*; 
Valentine------------ 


Tassel--------------- 


VdC*: 
Valentine------------ 


Valentine, 
clayey substratum--- 


Wewela--------------- 


VdF*: 


Valentine------------ 


Valentine, 
clayey substratum--- 


Wewela--------------- 


Verdel 
Vo, Vt, VIB, VtC------ 
Vetal 


WeB, WeC-------------- 
Wewela 


* See description of the map unit 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| thin layer, 
| area reclaim. 


| Poor: 


| shrink-swell, 
| 1ow strength. 


| Poor: 
| thin layer, 
| area reclaim. 


1Good----------------- 


shrink-swell, 
| low strength, 
| thin layer. 
| 
| 


|Fair: 
slope. 


| Poor: 

| shrink-swell, 
low strength, 
| thin layer. 


| Poor: 
shrink-swell, 
| 1ow strength. 


Fair: 
low strength. 


| 

Poon: 

| shrink-swell, 
low strength, 
thin layer. 


| Sand 


Poor: 
excess. fines, 
thin layer. 


oor: 
excess fines. 


Poor: 
excess fines. 


{Poor: 
| thin layer. 


Unsuited: 
excess fines. 


oo 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Poo 
соды fines. 


Unsuited: 
excess fines. 


| Gravel 


Unsuited: 


n 
excess fines. 
Unsuited: 

excess fines. 


Unsuited: 
excess fines. 


| Unsuited: 
| excess fines. 


| Unsuited: 
| excess fines. 


| 

| Unsuited: 

| excess fines. 
| 


| 
| Unsuited: 
| excess fines. 


Unsuited: 
excess fines. 


| Unsuited: 
| excess fines. 


| 
{Unsuited: 
| excess fines. 


| 
|Unsuited: 
excess fines. 


Unsuited: 
| excess fines. 
| 

| 

| Unsuited: 
excess fines. 


| 
| Unsuited: 
| excess fines. 


| 
| Unsuited: 
excess fines. 
|Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


for composition and behavior characteristics of 


Soil Survey 


| Topsoil 


Fa 
bus layer. 


Poor: 
too sandy. 


Poor: 
slope, 
too sandy. 


Fair: 
slope, 
too sandy. 


Poo 
too sandy. 


Poor: 
area reclaim. 


| 

| 

| 

l 

| 

| 

| 

| 

| 

| 

L^ 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
[Еа1г: 
| too sandy. 
| 
| 
| Fair: 
| too sandy. 
| 
|Fair: 

| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


too sandy, 
area reclaim. 


Fai 
тоо aliyen 


Good. 


Fai 
edd reclaim. 


the map unit. 
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TABLE 14.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 


that the soll was not evaluated] 


Soil name and | Pond | Embankments, | Drainage | Irrigation | Теггасев | Grassed 
map symbol i reservoir | dikes, and and | waterways 
areas | levees | | diversions 
| | | | | 
Ab---------------- Seepage-------- |Wetness, Floods, |Floods, |Not needed----- [Wetness. 
Albaton Variant | seepage. frost action. | slow intake, 
| | | wetness. | | 
| | | | 
AmB--------------- Seepage-------- | Seepage, Not needed----- |Fast intake, |Not needed----- |Favorable. 
Anselmo | piping. | soil blowing. | 
An---------------- | Seepage-------- | Seepage, Not needed----- |Soil blowing---|Not needed----- |Favorable. 
Anselmo | piping. 
| | | | | 
АпОб--------------- Seepage-------- | Seepage, Not needed----- {Soil blowing---| 3011 blowing, Favorable. 
Anselmo | | piping. | | | too sandy. 
| | | 
Ва---------------- | 3eepage-------- | Seepage, | Floods--------- |Wetness, [Not needed----- |Wetness, 
Barney | | wetness. | droughty, | | droughty. 
| | | soil blowing. | 
| | | | | 
Во---------------- | Seepage-------- | Seepage, | Fioods--------- |Wetness, INot needed----- |Droughty. 
Boel | piping. | droughty, | | 
| | | soil blowing. } 
| | 
Bt---------------- ISeepage-------- | Seepage-------- INot needed----- | Favorable------ [Мо needed----- Favorable. 
Brocksburg | 
| | | | 
Cb---------------- | Seepage-------- | Seepage-------- INot needed----- [5011 blowing---|Not needed----- Favorable. 
Cass | | | 
| | Í 
CcB-~-------~----- | Seepage-------- | Seepage-------- |Not needed-—-—-- |Floods--------- | Мое needed-----|Favorable. 
Cast | l ! 
| | | | | 
DdB------------.-- | Seepage, |Piping, | Мо needed----- |Droughty, |Not needed----- Droughty, 
Duda | depth to rock.| seepage, | fast intake, | depth to rock. 
| | thin layer. | | soil blowing. |! 
| | | [ l 
Вас а= ааыа | Seepage, !Piping, | Моё needed----- Droughty, |Too sandy, Droughty, 
Duda | depth to rock.| seepage, | fast intake, | soil blowing, depth to rock. 
| | thin layer. | | soil blowing. | depth to rock. 
| | | | | 
DuB--------------- | Seepage-------- | Seepage, [Not needed----- Fast intake, | Моё needed----- Favorable. 
Dunday | | piping. i | soil blowing. 
f | | 
DxB*: | | | | 
Dunday----------- | Seepage-------- | Seepage, |Not needed----- Fast intake, |Not needed----- Favorable. 
| | piping. | | soil blowing. | 
| | | | 
Duda------------- | Seepage, Piping, {Not needed----- IDroughty, [Not needed----- Droughty, 
| depth to rock.| seepage, | fast intake, | depth to rock. 
| thin layer. | Soil blowing. | 
| | | | 
Eo---------------- | Seepage-------- Seepage-------- | Pavorable------ Fast intake, [Not needed----- Droughty. 
Els | | | wetness, 
| | droughty. l | 
| | | | 
Es---------------- lSeepage--------|Seepage, | Favorable------ Wetness, INot needed----- | Droughty. 
Elsmere | piping, | fast intake, | 
| wetness. | droughty. i | 
| | | | | 
Ho--2-------2-2------ | Seepage, Thin layer----- [Not needed-----|Rooting depth, Not needed----- Depth to rock. 
Holt | depth to rock. | soil blowing. | | 
| 
НОб--------------- | Seepage, {Thin layer----- |Not needed-----|Rooting depth, [Depth to rock, |Depth to rock. 
Holt depth to rock. | Soil blowing. | soil blowing. | 
| | | | | 
EtC*: | | | l 
Holt------------- | Seepage, Thin layer----- [Not needed-----|Rooting depth, [Depth to rock, |Depth to rock. 
depth to rock. l | soil blowing. | Soil blowing. | 
| | 


See footnote at end of table. 
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TABLE 14.--WATER MANAGEMENT--Continued 


Soil name and | Pond | Embankments, | Drainage | Irrigation | Теггасев | Grassed 
map symbol | reservoir | dikes, and | | | and | waterways 
| &reas | 1еуеев | | | diversions 
| | l 
HtC*: | | | 
Tassel----------- [Depth to rock [Thin layer----- il needed-----|Droughty, Depth to rock, |Droughty, 


rooting depth,| too sandy. rooting depth. 


і ! soil blowing. 


| 
| 
| 
| 
| 
| | 
Holt------------- ISlope, [MR layer----- ү needed----- | S1ope, 
I 
| 
| 
| 
| 
| 


| erodes easily. 


See footnote at end of table. 


l | 
| | 
| [ 
| | 
I | 
| | 
HtD* | | i 
|Depth to rock, |Slope, 
| seepage, | rooting depth,| soil blowing. | depth to rock. 
| depth to rock. | | soil blowing. | | 
| | 

Tassel----------- | S1ope, Thin layer----- |Not needed----- [Droughty, [Depth to rock, |Slope, 
| depth to rock. | | rooting depth,| too sandy. | droughty, 
| | | soil blowing. ! | rooting depth. 

IfD--------------- | Seepage-------- | Seepage, INot needed----- |Fast intake, |Too sandy, |Droughty. 

Inavale | | piping. | | droughty, | soil blowing. | 
| | | | soil blowing. | | 
| | 

IgB--------------- | Seepage-------- | Seepage, INot needed----- | Fl1oods--------- |Not needed----- [Droughty. 

Inavale | ! piping. | | | [ 

| | 
IhB--------------- | Seepage-------- | Seepage, |Not needed----- {Fast intake, |Not needed----- |Droughty. 

Inavale | | piping. | | droughty, | | 
i | | I soil blowing. | | 
| I | | 

IpB--------------- | Seepage-------- | Seepage-------- | Моё needed-----|PFast intake, | М№оъ needed----- Iproughty. 

Ipage | | | | droughty, | і 

| | ! | soil blowing. | l 
| 
Ја---------------- | Seepage-------- | Seepage-------- INot needed----- {Soil blowing---|Not needed----- |Pavorable. 

Jansen | | | | | | 

| 
Jn---------------- | Seepage-------- | Seepage-------- [Not needed----- | Favorable------ |Not needed----- |Favorable. 

Jansen | | | | 1 

| | | | | | 
JnC--------- ------ | Seepage-------- | Seepage-------- [Not needed----- | Pavorable------ | Too sandy------ ISlope. 

Jansen | | | l | | 

| | | | i l 
JoB*: | | | 

Jansen----------- | Seepage-------- | Seepage-------- [Not needed----- | Favorable------ [Not needed----- | Favorable. 
| | 

Meadin----------- | Seepage-------- | Seepage-------- |Not needed----- [Fast intake, INot needed----- | Droughty. 
| l t | droughty, | I 
| | | | soil blowing. | | 
| | | | 

LaD----------2--2--2 {Slope, [Hard to pack, [Not needed-----|Slow intake, [Depth to rock, |Slope, 

Labu | depth to rock.| thin layer. | | peres slowly, | peres slowly. | depth to rock, 
| | | | rooting берү | peres slowly. 
| I | 

LeF%8: l 1 | | | i 

Labu------------- | S1ope, [Hard to pack, [Not needed----- Slow intake, |Slope, | Slope, 
| depth to rock.| thin layer. | percs slowly, | depth to rock,| depth to rock, 
| | | | rooting ERR peres slowly. | percs slowly. 
| 

Sansarc---------- [Depth to rock, |Thin layer, [Not needed----- | Slope, | S1ope, | S1ope, 
| slope. | hard to pack. | Slow intake, | depth to rock,| rooting depth, 
| | | | rooting depth.| perces slowly. | droughty. 
| | 

Lo, Lp----------- -|Seepage-------- | Seepage, |Poor outlets,  |Wetness, {Not needed----- |Wetness. 

Loup | | wetness. | cutbanks cave.| fast intake, | 
| | | soil blowing. | | 
| | | | | | 

MaB--------------- | Seepage-------- | P1ping, | S1ope---------- |Droughty, {Soil blowing, |Erodes easily. 

Manter | | low strength. | | slope, | piping. 
| | | erodes easily.| | 
l | | | | 

Mac, MfC---------- | Seepage-------- | Piping, | $10pe---------- IDroughty, | 5011 blowing, |Erodes easily. 

Manter | | low strength. | slope, | piping. | 

| | | 
| | | 


Keya Paha County, Nebraska 


TABLE 14.--WATER MANAGEMENT--Continued 


Soil name and 
map Symbol 


| Ропа 
| гевегуо1г 


| Embankments, | 
| dikes, and 
| levees | 


Drainage | 


Irrigation 
| 
| 


| 
MkG*: | | | 
Mariaville------- 151оре, |Thin layer----- INot: needed----- Rooting depth, 
| seepage, | | slope, 
| depth to rock.| | | erodes easily. 
| | ' 
Keota------------ lDepth to rock, [Thin layer, |Peres slowly, [Rooting depth, 
| seepage, | low strength, | slope, complex slope. 
| 51оре. | piping. | depth to rock.| 
Mm---------------- ISeepage-------- | Seepage, | Floods--------- | Wetness, 
Marlake | | wetness. | | droughty, 
| | | | fast intake. 
| | 
MnP--------------- | Seepage, | Seepage-------- INot needed----- |Fast intake, 
Meadin | slope. | slope, 
| l | | droughty. 
| | 
Mu-------- -------- | Seepage----- ---|Favorable------ |Not needed----- |Soil blowing--- 
Mun jor | | 
| | | | 
OaB--------------- i Seepage-------- | Seepage-------- INot needed-----|Droughty, 
O'Neill | | | fast intake, 
| | | | soil blowing. 
| l | l 
Oe---------------- | Seepage-------- | Seepage-------- INot needed----- |Droughty------- 
O'Neill | | 
| | | 
Оеб--------------- | Seepage-------- | Seepage-------- {Моб needed----- |Droughty------- 
O'Neill | | | 
| | l 
OeD--------------- | Slope, | Seepage-------- [Моё needed----- | S1ope, 
O'Neill | seepage. | | droughty. 
l | | t 
OnB*: | l | 
O'Nelll---------- | Seepage-------- lSeepage-------- INot needed----- | Droughty------- 
Meadin----------- | Seepage-------- | Seepage-------- [Not needed---~-|Fast intake, 
| | droughty, 
| | 1 | soil blowing. 
| | l 
OkD*: | | | 
O'Neill---------- [Seepage-------- | Seepage-------- [Not needed----- |Droughty------- 
| 
| | | 
Valentine-------- | Seepage-------- | Seepage, INot needed----- |Fast intake, 
| piping. | soil blowing, 
| | | | droughty. 
l | | 
On----------.----- |Favorable------ [Hard to pack---|Not needed----- | Favorable------ 
Onita l 
| | | 
Or*: | | I 
Ord---------.----- | Seepage-------- | Seepage, Floods, [Wetness, 
| wetness. | frost action. | soil blowing, 
| | droughty. 
| 
Loup------------- Seepage-------- |Seepage, Floods-------- -|Wetness, 
| wetness. | fast intake, 
| soil blowing. 
| | | 
РЁ---------------- Seepage, |Thin layer----- Not needed----- [Soil blowing--- 
Paka depth to rock. | | | 
| 
Ph--2------------- |Seepage, | Thin layer----- INot needed----- |Favorable------ 
Paka | depth to rock.| 
| | l 
РАВ--------------- | Seepage, |Thin layer----- |Not needed----- | Favorable------ 
Paka | depth to rock. | | 
| 


See footnote а 


t end of table. 


199 
| Terraces | Grassed 
and | waterways 


1 diversions | 


Slope, 
rooting depth, 
erodes easily. 


epth to rock. 


Depth to rock, 
complex slope. 


| 

l 

| 

| 

l 

| 

{Depth to rock, 
| erodes easily, 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 


Not needed-----|Wetness, 


droughty. 
Slope, Droughty, 
too sandy. slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
[5011 blowing---|Favorable. 
| 


| l 

INot needed-----|Droughty. 
| | 

| | 
| 


| 
е» needed----- |prougnts, 
| | 
|Тоо sandy, |Droughty. 
| soil blowing. | 
| | 
|Too sandy, |Droughty. 


| soil blowing. | 
| | 
| 


[Not needed-----|Droughty. 
! 


| too sandy. 


Uae needed----- рон: 
і | 
| l 
| | 
Too sandy, |Droughty. 
soil blowing. | 
l | 
Soil blowing,  |Droughty. 
| 
| 


Not needed-----|Erodes easily. 


| 
mes needed-----|Droughty. 
| 
| 
|Not needed----- Wetness, 
| 
| 
| 
|Not needed----- Favorable. 
| l 
| Моё needed-----| Favorable. 
| 
| Favorable------ Favorable, 
| 
| 


200 


——  ? 


Pond 
reservoir 
areas 


Soil name and | 
map symbol | 


| 
е aa (| o o 


PmC*: | 
Paka------- |Seepage, 
| depth to rock. 
Mariaville------- | Seepage, 
| depth to rock. 
| 
PmF*: | 
Paka------------- | S1ope, 
| seepage, 
| depth to rock. 
| 
Mariaville------- | Slope, 
| seepage, 
| depth to rock. 
| 
ВаВ--------------- | Seepage-------- 
Ree | 
Rb---------------- | Favorable------ 
Ree 
ReC--------------- | Favorable------ 
Reliance | 
RoD*: | 
Ronson----------- | Slope, 
| seepage, 
| depth to rock. 
| 
Anselmo---------- | Seepage, 
| slope. 
| 
RoF*: 
Ronson----------- | Slope, 
| seepage, 
| depth to rock. 
Anselmo---------- | Seepage, 
| slope. 
| 
RtB*: | 
Ronson----------- |Seepage, 
| depth to rock. 
Tassel----------- {Depth to rock-- 
| 
| 
| 
SaG--------------- [Depth to rock, 
Sansarc | slope. 
SeF---------------— Slope, 
Schamber | seepage. 
SmF* : | 
Simeon----------- Seepage-------- 
| 
| 
Manter----------- E -------- 
| 
Ronson----------- |Slope, 
seepage, 
| depth to rock. 


See footnote at end of table. 


TABLE 14.--WATER MANAGEMENT--Continued 


| Embankments, 
| dikes, and 
levees 


[Hard to pack--- 
| 

| 

Piping, 


erodes easily. 


Seepage, 


e 
piping. 


Piping, 
erodes easily. 


Seepage, 
piping. 


erodes easily. 


| 
Thin layer----- | 


Thin 1ауег, 
hard to pack. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
eom 
| 
| 
| 
1 
l 
| 
| 
| 
| 
| Seepage 
| 


| Seepage 


{Piping, 
low strength. 
| 
| 
| Piping, 
| erodes easily. 
| 
| 


Soil Survey 


| I 
Drainage | Irrigation | Terraces | Grassed 
| and | waterways 
| | diversions | 
| | 
| | | 
| | 
Not needed----- | Pavorable------ | Favorable------ | Favorable. 
| | | 
Not needed----- [Rooting depth, [Depth to rock |Rooting depth, 
| ! erodes easily.| erodes easily. 
| 
[Not needed----- pm ---------- | S1ope---------- | S1ope. 
| 
| | ! | 
| | | 
| Моё needed----- |Rooting depth, |Slope, Slope, 
| slope, depth to rock.| rooting depth, 
| erodes З erodes easily. 
|Not needed----- | Favorable------ | Favorable------ |FPavorable. 
|Not needed----- | Favorable------ | Моє needed----- Favorable. 
| 
|Not needed----- |Favorable------ | Favorable------ Favorable. 
| | 
| | 
| | l | 
{Not needed----- Slope, |Depth to rock, [Depth to rock. 
j soil blowing, | soil blowing. 
| | rooting depth.| | 
| l 
INot needed----- [5011 blowing, |15011 blowing, |Favorable. 
| slope. | too sandy. | 
I | i | 
| | | | 
|Not needed----- | Slope, | Slope, | Slope, 
| | soil blowing, | depth to rock,| depth to rock. 
| | rooting depth.| soil blowing. | 
| | | | 
|Not needed----- [Soil blowing, Slope, | S1ope. 
| | slope. Soil blowing, | 
| too sandy. I 
| i | 
| | 
[Not needed----- [Soil blowing, [Not needed-----[Depth to rock. 
| | rooting depth. | 
| | | 
|Not needed----- |Droughty, Depth to rock--|Droughty, 
| rooting depth, rooting depth. 
| | soil blowing. | l 
| | | | 
|Not needed----- | Slope, | S1ope, | Slope, 
і | slow intake, | depth to rock,| rooting depth, 
| rooting depth.! peres slowly. | droughty. 
| 
|Not needed----- | Droughty, |Slope, {Slope, 
slope. too sandy. | droughty. 
l 
l | 
Not needed----- |Fast intake, |Too sandy, | S1ope, 
| | droughty, Soil blowing. | droughty. 
| soil blowing. | | 
| | 
Slope---------- IDroughty, |Soil blowing, [Erodes easily, 
| | slope, piping, | slope. 
| erodes easily.| slope. | 
| 1 
INot needed----- | S1ope, [Depth to rock, [Slope, 
| soil blowing, | soil blowing. | depth to rock. 
! rooting depth.| | 
I 


Keya Paha County, Nebraska 


Soil name and | Pond 
map symbol | reservoir 
areas 
| 
SvF2*: { 
Simeon----------- | Seepage-------- 
| 
| 
| 
Valentine-------- | Seepage, 
| slope. 
| 
SwB* : | 
Simeon----------- | Seepage-------- 
| 
l 
| 
Valentine-------- | Seepage-------- 
| 
| 
| 
TaF--------------- | S1ope, 
Tassel | depth to rock. 
| 
TdE*: | 
Tassel-----.------ {Slope, 
| depth to rock. 
| 
Duda------------- |Slope, 
| seepage, 
| depth to rock. 
| 
TrG*: | 
Tassel----------- | S1ope, 
! depth to nock. 
| 
Ronson----------- | S1ope, 
| seepage, 
| depth to rock. 
Duda------------- | S1ope, 
| seepage, 
| depth to rock. 
Tu---------------- | Seepage-------- 
Tuthill | 
| 
VaR--------------- | Seepage, 
Valentine | slope. 
| 
| 
VaG, VbD---------- | Seepage, 
Valentine | slope. 
| 
| 
Vor: | 
Valentine-------- | Seepage, 
slope. 
l 
Tassel----------- | S1ope, 
| depth to rock. 
| 
| 
уас*: | 
Valentine-------- 


| Seepage-------- 
| 


See footnote at end of table. 


| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
! 
| 
I 
| 
l 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
l 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 


TABLE 15.--WATER MANAGEMENT--Continued 


Embankments, | Drainage | Irrigation 
dikes, and | | 
1еуеев | | 
] | 
| 
Seepage-------- (Not needed-----|Fast intake, 
| droughty, 
I | soil blowing. 
Seepage, [Not needed----- Fast intake, 
piping. | | soil blowing, 
| droughty. 
| 
| | 
Seepage-------- | Not .needed----- |Fast intake, 
| droughty, 
| | soil blowing. 
| | 
Seepage, INot needed----- [Fast intake, 
piping. i | soil blowing, 
| | droughty. 
| | 
Thin layer-----|Not needed----- |Droughty, 
| | rooting depth, 
\ | soil blowing. 
| | 
| | 
Thin layer----- |Not needed----- |Droughty, 
| rooting depth, 
| | soil blowing. 
| 
Р1р1пд‚ |Not needed----- | Slope, 
seepage, | | fast intake, 
thin layer. | | soil blowing. 
| 
| | 
Thin layer----- [Not needed----- |Droughty, 
| | rooting depth, 
| | soil blowing. 
| | 
Piping, |Not needed----- | Slope, 
erodes easily.l | soil blowing, 
| | rooting depth. 
| | 
Piping, |Not needed----- | Slope, 
Seepage, 1 | fast intake, 
thin layer. | | soil blowing. 
| 
Piping--------- |Not needed----- 
| 
[ l 
Seepage, [Not needed----- [Fast intake, 
piping. | | soil blowing, 
| | droughty. 
| I 
Seepage, |Not needed----- {Fast intake, 
piping. | | soil blowing, 
| | droughty. 
| 
| | 
Seepage, | Моё needed--—-- |Fast intake, 
piping. | | soll blowing, 
| | droughty. 
Thin layer----- INot needed----- |Droughty, 
| rooting depth,l 
| | soil blowing. 
| 
1 | 
Seepage, [Not needed-----|Fast intake, 
piping. | | soil blowing, 
l 
1 


| droughty. 
| 


| 
{Soil blowing---|Not needed----- 
| 


| 
| 
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Terraces | Grassed 
and | waterways 
diversions | 
| 
I 
Too sandy, |Siope, 
soil blowing. | droughty. 
| 
| 
Soil blowing, 151оре, 
too sandy. | droughty. 
| | 
і 
| 
Not needed-----|Droughty. 
| 
| 
| 
Not needed----- | Droughty. 
| 
Slope, Slope, 
depth to rock,]| droughty, 


rooting depth. 


Depth to rock, 


e Slope, 
too sandy. 


droughty, 


| 
| 
| 
| 
too sandy. | 
| 
| 
| 
| 
| rooting depth. 


too sandy. rooting depth. 


Slope---------- | Droughty, 
| slope, 
| depth to rock. 
| 
| 
Slope, | Slope, 
depth to rock,| droughty, 
l 
| 


Slope, Islope, 
depth to госк, | depth to rock. 
Soil blowing. 


IDroughty, 

| slope, 

| depth to rock. 
| 


|Favorable. 


rooting depth. 


Soil blowing, 
too sandy. 


Droughty. 


Soil blowing, |Slope, 
too sandy. | droughty. 
| 
Slope, |Slope, 
soil blowing, | droughty. 
too sandy. | 
| 
Soil blowing, |Slope, 
too sandy. | droughty. 
| 
Depth to rock, |Slope, 
too sandy. | droughty, 
| 
l 
| 
| 
| 
l 


202 


Soil name and | Pond 
map symbol | reservoir 
| areas 
| 
Vac#: | 
Valentine, | 
clayey 
substratum------ |Seepage-------- 
| 
| 
Wewela----------- |Favorable------ 
| 
| 
VdF*: 
Valentine--------|Seepage, 
Slope. 
Valentine, I 
clayey 
substratüm------|Seepage, 
Slope. 
Wewela--------- --|Slope---------- 
Ve-------22---2-2--- |Favorable------ 
Verdel 
VeB, VeC---------- | Favorable------, 
Verdel | 
Vo---------------- | Seepage-------- 
Vetal | 
Vt---------------- | Seepage-------- 
Vetal | 
VtB, VtC---------- | Seep&ge-------- 
Vetal ! 
WeB--------------- | Favorable------ 
Wewela ! 
| 
Меб--------------- | Favorable------ 
Wewela 


TABLE 15.--WATER MANAGEMENT--Continued 


Embánkments, 
| dikes, and 
| 1еуеев 


| 
| 
| 
| 
| Seepage, 


! piping. 


lHard to pack, 
thin layer. 


Seepage, 


| 
l 
| 
| 
| piping. 
| 

| 


| Seepage, 
piping. 


[Hard to pack, 
thin layer. 


| Hard to pack, 
piping. 


Hard to pack, 
piping. 


| 
| Piping 
| 


| 

{Нага to pack, 
| thin layer. 
| 


| 

|Hard to pack, 
| thin layer. 
| 

| 


Drainage | Irrigation | Terraces 
| | and 
! | diversions 
| | 
| | 
| 
| | 
needed----- |Fast intake, [8011 blowing, 
| soil blowing, | too sandy. 
droughty. | 
I 
needed----- {Peres slowly, [Depth to rock, 
| soil blowing, | soil blowing, 
| rooting depth. | peres slowly. 
| 
needed----- Fast intake, | S1ope, 
soil blowing, | 8011 blowing, 
droughty. | too sandy. 
| 
| | 
needed----- Fast intake, | Slope, 
| soil blowing, | soil blowing, 
| droughty. | too sandy. 
| | 
needed----- |Peres slowly, Slope, 
| soil blowing, | soil blowing. 
| rooting depth.| 
| 
needed-----|Peres slowly---ÍNot needed----- 
| 
| 1 
needed----- |Peres slowly---|Percs slowly--- 
needed----- 15011 blowing---lNot needed----- 
| 
needed----- | Favorable------ Not needed----- 
needed----- |Favorable------ Favorable--—---- 
I 
needed----- |Peres slowly, |Not needed----- 
| soil blowing, 
| rooting depth. 
l 
needed----- [Peres slowly, [Depth to rock, 
| soil blowing, Soil blowing, 


rooting depth.| percs slowly. 
| 


Soil Survey 


| Grassed 
| waterways 


Droughty. 


Peres slowly, 
depth to rock. 


Slope, 
droughty. 


Peres slowly, 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| depth to rock. 


|Peres slowly. 
| 

{Percs slowly. 
| 

[Favorable. 
|Favorable. 


|Favorable. 
| 


|Peres slowly, 
| depth to rock. 
| 


Peres slowly, 


| 
|Ре 
| depth to rock. 
| 
| 


ل ا اا a . Y‏ اتا S u,‏ ا ا ا ا ا 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Keya Paha County, Nebraska 


[The symbol < means less than; > means more than. 


estimated] 
Classification Frag- Percentage passing [ 
Soil name and |Depth| USDA texture | |ments | sieve number-- 
map symbol | | Unified | AASHTO | > 3 [7 | 
| | | | linches| 4 10 | до | 200 
LLL E manus ¿mamas 
Ab----------------- | o-27|Clay------------ | CH [А-7 | 0 | 100 100 195-100/|95-100 
Albaton Variant 127-90 |С1ау 1oam------- {CL 1A-6, A-7| 0 | 100 | 100 |90-100|70-80 
pae ua ------------ ү, aue LR is 0 90-100 19071001 40-70 | 5-20 
AmB---------------- | 0-17|Loamy fine sand |SM [А-2 | 0 | 100 |90-100/65-85 [15-30 
Anselmo үтеп sandy loam, |SM, ML pem | 0 | 100 | 100 190-100140-65 
loam. l 
|54-60|Fine sandy loam,|SM, SP-SM|A-l, А-2] 0 | 100 | 100 |65-100112-40 
| | loamy fine l | | | | 
| | sand, fine | | l | | [ 
| | sand. | | | | | 
! | ! | | | | | 
An, AnC------------ | 0-6 |Fine sandy loam |SM, ML | A-4 | o | 100 100 190-100140-65 
Anselmo | 6- mee е sandy loam, I9 ML p | 0 | 100 | 100 oe 40-65 
loam. 
|22-60|Fine sandy loam,|SM, SP-SM|A-5, A-2| 0 | 100 | 100 1[65-100|12-40 
| | loamy fine "j ! | | | | 
| | sand, fine | | | | I | | 
— ОИ к ы 
Ва----------------- | 0-7 [Fine sandy loam |SM, ML, |[A-2, A-4| O 190-100190-100160-95 130-70 
Barney | | | CL-ML, | | | | 
| | sM-sc | | | | | 
| 7-30|Stratified loam ISM, ML lA-2, A-4} 0 90-100190-100155-80 |20-60 
| | to fine sand. | l | l 
|30-60]Gravel, coarse |SP, GP, |A-1, | 0 145-100135-80 | 5-70 | 0-25 
| | sand, sand. | SM, GM | A-2, i | | l | 
| | | 1 А-3 | | | | 
| | | | | | | | | 
Bo----------------- | 0-7 [Fine sandy loam |SM [A-4, А-2] 0 100 | 100 |85-95 |20-40 
Boel | 7-60|Fine sand, ада SP, SM lA-2, A-3|] 0 | 100 | 100 185-95 | 0-25 
| | sand, sand. | | | | | | 
Bt----------------- | 0-15 | Loam--~-~------- ICL, ML lA-6, A-4| 0 100 | 100 190-100170-90 
Brocksburg 115-30|Clay loam, loam [CL lA-7, A-6| 0 | 100 | 100 /|90-100170-80 
130-60|Sand and gravel 2 SP, |А-1 | 0 85-90 |40-90 |30-50 | 3-20 
EN Gd ME NE EUM E 
Cb, OcB------------ | 0-10ÍLoam------------ |CL-ML, CLİA-4, A-6| 0 95-100|95-100185-95 160-75 
Cass |10-40|Fine sandy loam,|SM, SM-SC|A-4, A-2| 0 100 195-100185-95 |20-50 
| | sandy loam, l j | | | | 
| | very fine sandy] | | | | 
| | loam. | 1 | | l ! 
|40-60|Loamy fine sand, Lits SP-SM|A-2, A-3| 0 95-100195-100/50-75 | 5-30 
| | fine sand, ! | | { | | 
| | coarse sand. | | | | | | 
| 
DdB, DdC----------- | 0-6 |Loamy fine sand |SM, SM-SClA-2 | o 100 | 100 50-75 115-35 
Duda | 6-25|Loamy fine sand,{SM, SM-SC|A-2 | 0 100 | 100 145-75 115-35 
| | loamy sand. | I | l | 
|25-601Weathered | -- | — | سد‎ ==- | ==- db | --- 
| | bedrock. | | I | | | 
DuB---------------- | 0-15]Loamy fine sand |SM, SM-SC| A-2 | 0 100 | 100 |95-100113-25 
Dunday |15-60]Loamy fine sand,|SM, lA-2, A-3] 0 100 | 100 |50-85 | 5-35 
| | fine sand, | SP-SM, | | | | | 
| | loamy sand. | SM-SC | | | | 
| | | | | | | | 
DxB*: | | | | | | | | 
Dunday------------ | 0-15|Loamy fine sand |SM, SM-SC|A-2 | o | 100 | 100 195-100|13-25 
|15-60|Loamy fine sand,|SM, lA-2, A-3} 0 100 | 100 150-85 | 5-35 
| | fine sand, | SP-SM, | | | | | 
| | loamy sand. | SM-SC | | | | | 
I | 


See footnote at 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not 


end of table. 


|Liquid 


limit 


60-80 
37-48 


<25 
<25 


203 


Plas- 
ticity 
index . 


40-60 
16-25 
NP 


NP 
NP 


NP 


NP 
NP 


NP 
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Soil name and 
map symbol 


HtC*, HtD*: 


Tassel------------ 


IfD, IgB----------- 
inavale 


Inavale 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


See footnote at end of table. 


Classification 
Depth| USDA texture | 
| Unified | AASHTO | 
| | | linches| 4 
In 
| l l 
| | | | 
0-6 |Loamy fine sand |SM, SM-SC|A-2 | 
6-25|Loamy fine sand,|SM, SM-SClA-2 | 
| | loamy sand. | | 
25-60|Weathered | --- | --- | 
| bedrock. | | | 
0-7 |Fine sand------- SP-SM, SM|A-2, А-3] 
7-60|Fine sand, loamy|SP-SM, SMIA-2, A-3l 
| sand. | | | 
| | | l 
0-12|Loamy fine sand |SM, SP-SMIA-2, А-3| 
12-60|Fine sand, loamy|SP-SM, SMIA-2, A-3l 
| fine sand, | | | 
| loamy sand. | ! | 
0-6 |Fine sandy loam }5М, SC, [А-4 
| | ML, CL | | 
| 6-3h|Fine sandy loam,|SM, SC, |А-2, A-4| 
| sandy loam, | ML, CL | | 
| loamy fine sand| | | 
3u-60|Unweathered | --- | --- | 
| bedrock. | | | 
| | ! | 
| | | | 
0-6 |Fine sandy loam İSM, SC, 1А-4 | 
| ML, CL | | 
6-34|Fine sandy loam,|SM, SC, |А-2, A-4] 
| sandy loam, | ML, CL | | 
| loamy fine sand| | | 
34-60] Unweathered | --- | --- | 
| bedrock. | I | 
0-11|Ріпе sandy loam,|ML, SM lA-4, А-2] 
| loamy fine sand| | | 
11-60|Unweathered l --- | --- | 
| bedrock. ! ! I 
0-6 |Fine sand------- ISM, lA-2, A-3] 
| SP-SM, | i 
| | sM-sc | | 
6-24} Fine sand, loamy|SP-SM, lA-2, A-3l 
| fine sand, | š I ] 
| loamy sand. | SM-SC | | 
[25-60|Fine sand, loany| SP-SM, |A-2, А-3] 
| fine sand, SM, | | 
| вапа. | SM-SC | | 
0-5 |Loamy fine sand |SM, |A-2, A-3l 
| | sP-sM, | | 
| | SM-SC | | 
5-15|Fine sand, loamy|SP-SM, |A-2, А-3] 
| fine sand, SM, | | 
| loamy sand. | SM-SC | | 
15-60|Fine sand, loamylSP-SM, |A-2, А-3! 
| sand, gravelly | SM, t | 
| запа. | SM-SC | | 
0-6 |Loamy fine sand |SM [А-2 | 
6-60|Fine sand, loamylSM, SP-SMIA-2, A-31 
| sand, sand. | | | 
| | | 
1 | | 


Frag- Percentage passing 
|nents sieve number-- 
>3 | 
| 10 40 | 200 
Pet 
| I | 
| | I 
0 | 100 | 100 150-75 [15-35 
0 | 100 | 100 145-75 115-35 
| [ 
--- --- | — | --- | --- 
NE | 
0 | 100 | 100 70-95 | 5-35 
0 |90- ai ~100/70-95 | 5-30 
| | | | 
о | 100 | 100 |70-100| 5-35 
0 | 100 | 100 Josing] 5-30 
| 
| | | 
| | | | 
0 | 100 pus 1001397 -100 | 40-55 
0 95- ud ui аа 55 
| | | 
-— | --- |- | --- | 
i | | 
NIMM 
0 | 100 pas 09 -100|40-55 
0 pas ud a 1001307 55 
| | | | 
— | --- l- | --- | --- 
| | | | 
| | | | 
0 а 100190- 1091 10723 pue 
=== | --- | --- | سس‎ | --- 
| | | | 
| | | | 
0 | 100 [e 1001655885 | 5-30 
| | | | 
0 | 100 e= 1091 63583 | 5-30 
| 
| | | | 
0 | 100 | 100 110490 5-30 
| 
| | | | 
| | | | 
0 | 100 | 100 185-95 | 5-35 
ЖЕ d. 
o | 200 |90- 100165-85 | 5-30 
| | | 
0 pes 0802 1901595 -90 | 2-30 
| | | | 
| | l | 
0 | 100 | 100 [50-75 115-35 
0 | 100 | 100 d 5-30 
| | | | 
| | | | 


Soil Survey 


[Liquid 


limit 


Pet 


«25 


«25 


<25 


<25 


<25 


NP-5 


NP-5 


NP-5 


NP-5 


NP-5 


NP 
NP 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


I Classification  |Frag- Percentage passing 


| sand, loamy 
| fine sand. 


Soil name and |lDepth| USDA texture | I Iments | Sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 [7 [= T | limit | ticity 
| | | | linches | io | 40 | 200 | | index 
= | | | zx | l - | 
| | | 
Ja----------------- | 0-6 |Fine sandy loam |SM, ML | A-4 | o 195-100|90- 10080 ree 55 | 20-30 | NP-6 
Jansen | 6-22|Clay loam, loam, (CL {A-6, A-7| 0 195-100|90-100]80-100/50-80 | 30-45 | 10-25 
| | fine sandy 1оат| | l | i | | 
[22-33|1оашу coarse ISM, SP-SMlA-2, A-1) О |95-100190-100145-85 |10-35 | --- | NP 
[| | sand, loamy | | a i | | | і | 
| | fine sand. | | l | | | | | | 
133-60|Coarse sand, Isw, [А-3, | 0 185-100145- Md cg 65 | 3-10 | --- | NP 
l | gravel. | SW-SM, | A-1, | | | | | | 
| | | SP, | A-2 | | | | | l | 
| | | SP-SM | | I | | l | | 
| | | ] | | | | i | 
Jn, JnC------------ | 0-9 |Loam------------ ICL, ML 1A-6, A-4} 0 | 100 | 100 190-100180-95 | 25-40 | 3-15 
Jansen | 9-24|Clay loam, loam, ICL lA-6, А-71 © 195-100190-100|80-100170-80 | 30-45 | 10-25 
1 | sandy clay | | l | | | | | | 
| | loam, | | | | | | | | | 
|24-27|Loamy coarse ISM, SP-SMIA-2, А-1] 0 195- 7001295100 | 15285 110-35 | --- | NP 
| | sand, loamy | | | | l l | | 
| | запа, | | | | | | | | | 
127-60|Coarse sand, ISW, 14-3, | 0 аии 65 1 3-10 | — | NP 
| | gravel. | SW-SM, | a-i, | | | | | | 
| | | SP, | A-2 | | | | | | | 
| | | SP-SM | | і i | | | | 
| | | l | | | | | | | 
JoB*: | | | | | I | | | | | : 
Jansen------------ |. 0-12] Loam------------ FCL, ML [A-6, А-4] 0 | 190 | 100 [90-100180-95 | 25-40 | 3-15 
|12-22|Clay loam, loam,|CL lA-6, A-7| 0 [95-150|]90-100180-100]70-80 | 30-45 | 10-25 
| | sandy clay | | | | | i | | | 
| | loam. I | | і | | | | | 
K joany coarse {5М, Е ares ж 0 u 5- "шорт ar dug 85 d | --- | NP 
sand. 
|26-60|Coarse sand, | SW, |4-3, | 0 185-100145- 100135- 65 | 3-10 | --- | NP 
| | gravel. | SW-SM, | A-1, | | | | | i 
| | | SP; | А-2 | | | | | | | 
| | | SP-SM | | | | | | | | 
| | | | | l | | L. | : | 
Meadin------------ | 0-10|Loam------------ | ML | A-4 | o 195-100193-100|]60-95 [50-75 | 25-35 | 3-10 
|10-16|Sandy loam, уегу|5М, lA-1, 0 140-90 135-87 117-65 | 5-35 | --- | NP 
| | gravelly loamy | SP-SM, | A-3, l | | l l | | 
| | sand, very | aM, | A-2 | | | | | l | 
| | gravelly sand.| GP-GM l | | | | | i [ 
|16-60|Gravelly coarse |5Р-5М, {А-1 | o 130-80 118-60 | 9-35 | 1-8 | --- | NP 
| | sand, very | SP, | | 1 | | | i l 
| | gravelly coarse| GP-GM, | | I | | | | | 
| | sand, very | GP | | | I | | I | 
! | gravelly sand. ! ! | | | | | | | 
LaD---------------- | o-26[Siity clay, clay{CH, MH [А-7 1 0 | 100 |95-100/|90-100185-100| 50-85 | 20-50 
Labu |26-60|Unweathered | --- | --- | ==- | =- | سد‎ | -— | — | — | — 
| | bedrock. | | | | | | i | | 
| | | ! | | | | | | | 
LeF* | | | | | | | | | | | 
LADS === | 0-36|Silty clay, claylCH, MH |А-7 | o | 100 [95-100190-100|85-100| 50-85 | 20-50 
136-60] Unweathered | --- | — |— | س | سس‎ | =-=- | mee | -- | --- 
M MN О ban M. ВЕ 
Sansare----------- | 0-13|Silty clay, claylCH, MH |А-7 | o | 100 [95-100190-10017 0| 50-100| 20-65 
[13-60 | Unweathered ICH, MH |A-7 | o | 100 [95-100[90-10018 0| 50-120| 20-75 
E ed ule bed И Md 
Lo, Lp------------- | 0-11|Fine sandy loam |SM, SM-SClA-2, A-4} 0 | 100 | 100 170-85 [30-45 | <20 | NP-6 
Loup [ee -60|Fine sand, loamy|SP-SM, 2а -2, з 0 | 100 ! 100 [65- 100 5-20 | E ! NP 
| | | | | | | | 
| | | I | | l 1 


See footnote at end of table. 


206 Soil Survey 
TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
T [ Classification rag Percentage passing ] 
Soil name and |Depth| USDA texture | | ments | sieve number-- lLiquid | Plas- 
map symbol | | Unified | AASHTO | "3 | | limit. | ticity 
| | :.inehes| 1 L 10 | 40 | 200 | | index. 
In Pot , Pot 
| ] l l | | | | | | 
Мав, MaC----------- | 0-12 |Іоату fine sand [SM lA-2, А-4] 0 |95-100175-100|45-85 |15-%5 | --- | NP 
Manter |12-24 |Fine sandy loam,|SM, ML, |А-2, A-4|- 0 195~100175-100|50=85 [30-55 | 15-25 | NP-5 
| | sandy loam, | CL-ML, | l l | | | | | 
| | | SM-SC | M | jb qu | I | 
j25-48|Sandy loam, 15М [А-2, | 0  [95-100|75-100]40-85 [15-50 | --- | NP 
| | loamy fine | | A-4, ‘| Is: |o { - | 1 | 
{ | sand. | | A-1 | | | | Ll | | 
|48-60|Weathered | -—-- | ——' | -— | | =-=- | — | —— | -— | --- 
о ТИ КС ee ee К 
Mf C~--------------- | 0-10|Fine sandy loam |SM, ML |А-2, A-4| 0 |95-100|75-100]55-85 |25-55 | --- | NP 
Manter {10-21|Fine sandy loam,|SM, ML, [А-2, А-4] 0 195-100|75-100[50-85 [30-55 | 15-25 | NP-5 
l | sandy loam. | CL-ML, | + | i | | | | | 
| | sM-sc | | | i |. | | 
121-60|Sandy loam, | SM |A-2, | o  $95-100)75-100]40-85 115-50 | --- | NP 
| | loamy sand, | | А-А, | l | | | l 
| | loamy fine | | A-1 | | | | | | | 
| | sand. | | | | | | | | | 
J I | l і | | | [ | | 
MkG* : | | | | | | | | К. | | 
Mariaville-------- | 0-4 |Si11t 1loam------- [ [A-4, А-6| О 195-100195-100185-100170-95 | 28-35 | 8-15 
| ЕА silty claylCL [А-6 | o 195-100195-100185-1 00170-92 | 30-40 | 11-18 
| | loam, silt | | | | | | | | | 
| | loam, l | | | | | | | | 
|16-60|Weathered | — | — | — | --- I-- | |--- | — | --- 
en ee н ee a 
Keota------------- | 0-5 [Silt loam------- IML A-4 | 0 195-100195-100185-95 [60-80 | 20-30 | NP-5 
| 5-36[Silt loam, loam |М lA-u | 0 195-100195- 100185- -95 185-95 | 20-30 | NP-5 
136-60|Weathered [| — | — | د | —— | ---| | --- | —— | سد‎ 
| | bedrock. | l | [ | | | | i 
| | | | | | | | | | | 
Маша | 0-8 |Loamy fine sand |SM lA-2, A-h] 0 | 100 | 100 150-85 115-50 | «420 | NP 
Marlake | 8-36|Fine sand, loamy|SP-SM, SM|A-2, | 0 | 100 | 100 150-85 | 5-50 | <20 | NP 
l | sand, loamy { | А-1, | | | | | | | 
l fine sand. l | A-3 | I | | u | | 
136790 чапа» fine sand du SP- ee ; а 0 ! 100 | 100 Ta -80 | 5-35 | <20 | NP 
Мпр---------------- | 0-7 |Gravelly sandy SC, SM-SLlA-2, A-4] 0 165-85 |50-75 {30-60 115-40 | 20-30 | 4-10 
Meadin loam. | | | | | | | | | 
| 7-11|lGravelly sandy ISM, {A-1, { 0 140-90 135-85 [17-65 | 5-35 | 15-30 | NP-10 
| loam, | sP-SM, | A-2, | l | | | | | 
| | gravelly loamy | GM, | A-3 | | | | | | | 
| | sand, sandy | GP-GM | | | { Í | | | 
| | loam. | | I | | | | oc | | 
|11-60|Gravelly coarse |SP-SM, |A-1 | 0 130-80 {18-60 | 9-35 | 1-8 | <20 | NP 
| | sand, very | SP, } | | l | { [| |: 
Í { gravelly | aP-GM, | і | | | B | | 
жол ле ke NM 
Мц----------------- | 0-6 [Fine sandy loam |SM, SC, 1А-2-1, | 0 | 100 195-100/65-100130-75 | 15- 30 | NP-10- 
Munjor | | ML, CL | А-4 | | | i | Wa. 
| 6-361Fine sandy loam,|SM, SC, |А-2-%, | 0 | 100 }95-100|]65-100|30-65 | 15-30 | 3-10 
| | silt loam, | ML, CL | A-4 l | | | | i | 
| | loamy very fine] | | | | | | | | 
| | sand. | | | | | «re 1 | 
136-60|Loamy sand, |SM, SP~SM{A-2-4, | 0 198-100195- ini see 90°! 5-40 | --- | NP 
| | sand, loamy | | А-3, | | | | | | 
E К MEM RE NE ا‎ | 
Оав---------------- | 0-7 [Loamy fine sand ISM, ML, |А-2, A-4] 0 |95-100195-100|70-85: 130-55 | <25 | NP-10 
O'Neill SC, CL | | | | | | i | | 
7-30|Fine sandy loam,!SC, SM-SC|A-2, A-4) 0 195-100/95-100160-75 130-50 | «30 | 4-10 
| sandy loam. | | l | | | | 
|SP, SP-SM|A-1 | 0 ш: te --- NP 
I | | | 
| | | | 


See footnote at 
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207 


Classification 
lDepth| USDA texture | 
! | | Unified | AASHTO | 


In 

| | l 

| 0-6 [Fine sandy loam |SM, ML, |А-2, A-4| 
| | | SC, CL | | 
| 6-24|Fine sandy loam,|SC, SM-SC|A-2; A-4| 
| | sandy 1оат. | 
24-60|Stratified sand |SP, SP-SM|A-1 

to gravelly I 


| 
| 
! | 
| sand. | | | 
| I | | 
| | | | 
| 0-7 poe sandy loam ISM, ML, [A-2, А-1] 
| | sc, cL | | 
| 7- EN sandy loam,|SC, SM-SCIA-2, A-4| 
| sandy loam. | 
l26-60|Stratified sand ISP, 5Р-5М| А-1 l 
l | to gravelly | 
l | sand. | | | 
| | | | | 
| 0-7 |Fine sandy loam,|SM, ML, |А-2, А-1| 
| | sandy loam. | CL-ML, | 
| i | SM-SC | | 
| 7-12lSanday loam, уегу|5М, 1А-1, 
| | gravelly loamy | SP-SM, | А-3, 
| | sand, gravelly | GM, | A-2 
| | sandy loam. | GP-GM | 
|12-60|Gravelly coarse |SP-SM, [А-1 | 
| | sand, very SP, | 
| | gravelly coarae] GP-OM, | 
| | sand. P | | 
| | | | | 
| | | | | 
| 0-6 |Fine sandy loam ISM, ML, 1А-2, A-1N| 
| | | SC, cL | | 
| 6-21|Fine sandy loam,|SC, SM-SC|A-2, A-4| 
| | sandy loam. | 
|21-60|Stratified sand |SP, SP-SM|A-1 | 
| | to gravelly | | 
| | sand. | | | 
| | | | | 
| 0-5 |Fine sand------- 15м, А-2, A-3l 
| | | SP-SM, | | 
| | | SP | | 
| 5-60|Fine sand, 1оату|5М, [А-2, А-3] 
! | fine sand. SP-SM, | 
| | | SP | | 
I | | І | 
| 615116 loam------- IML, CL |A-54, A-6 
1102 6[Silty clay loam,[CL, CH, [А-6, А-7 
| | clay loam, ML, MH 
| | silty clay. | | 
136-60|Silty clay loam,lCL, CH |A-6, A-7| 
| | clay loam, silt| 
| | loam. | | 
| | | | | 
| 0-24|Fine sandy loam, | М, SM А-2, А-4] 
| | 1oam. | 
125-36|Еіпе sandy loam,|ML, SM |А-2, A-4! 
| | loamy fine | 
| { запа. | | 
136-60|Stratified sand |5М, |A-2, 
| | to fine sandy | SP-SM, | A-4, | 
| | loam. 50, | A-3 | 
| l | SM-SC | | 
| 0-14|Fine sandy loam |SM, SM-SC|A-2, A-4 
|14-60|Fine sand, loamy|SP-SM, SM|A-2, А-3 
| | sand, sand. | 
| | 


See footnote at end of table. 
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| sieve number-- 


| 200 


| 
130555 


| 
| 
| 
|30= -80 
130-55 


| 
| 5-50 


T 


| Liquid 


Limit 
Pet 
<25 


<20 


<25 
<30 


Plas- 
ticity 
index 


NP-10 
4-10 
NP 


NP 


NP-10 


4-10 


NP 


NP 


NP 


5-15 
10-35 


10-30 
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208 Soil Survey 
TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
Classification Frag- | Percentage passing 
Soil name and Depth| USDA texture | I Iments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
I l | [inches| 4 | 10 | Ho | 200 | index 
In Pot Pet 
| | | | I | | | 1 
РР----------------- 0-24|Fine sandy loam [SM [A-4 | o | 100 | 100 70-85 |40-50 | --- | NP 
Paka |24-40|Silty clay loam, ICL [А-6 | o | 100 | 100 [95-100|75-95 | 30-40 | 15-25 
| clay loam, silt] | 1 | | | | | | 
| | 1oam. i | | | | | | | 
40-60 | Weathered | --- | --- | | — | — |--- | -—- | — -—- 
— cam Е 
Ph, PhB------------ | 0-14 | Loam------------ ICL 1A-4, А-6] 0 | 100 | 100 195-100165-100| 20-35 8-18 
Paka 14-25[Silty clay loam, ICL | A-6 | 0 | 100 [| 100 |95-100]75-95 | 30-40 | 15-25 
| | clay loam, silt} | | | | | | | 
| 1oam. l | | | | l | | 
j25-51|Silt loam, very |CL А-4, A-6] 0 | 100 | 100 ]95-100]75-95 | 25-40 8-20 
| fine sandy | | | | | | | | 
| | loam. | | | | | | | 
41-60|Weathered | --- | --- |— | t --- I --- | d -- |. --- 
| | bedrock. | | | | | | | | 
| | | | | | | | | | 
PmC*, PmF* | | | | | l | | 
Рака-------------- 0-1%|]1оат------------ |с lA-4, А-6| 0 | 100 | 100 |95-100165-100| 20-35 | 8-18 
14-25|Silty clay loam, ICL | 4-6 | o | 100 | 100 |95-100175-95 | 30-40 15-25 
| | clay loam, silt] | | | | | | | | 
| | loam. | | | | | | | | | 
25-41|Silt loam, very [CL |A-5, A-6] 0 | 100 | 100 ]95-100|75-95 | 25-40 | 8-20 
| fine sandy | | I | | | | | 
| 1oam. | | i | | | | | 
41-60|]Weathered [| — d — || — | -— | l --- | --- | — | سد‎ 
EE MEE M E UN KE 
| 
Mariaville-------- | 0-4 |Loam------------ ICL lA-4, А-6| 0 195-100195-100185-100170-95 | 28-35 8-15 
4-16|Loam, silty claylCL {А-6 | 0 195-100195-100185-100|70-95 | 30-40 | 11-18 
| | loam, silt | | | | | | | | 
| | loam. | | l | | | | | 
16-60|Weathered | --- | --- |-- |--- | -— I - I --- | — | سد‎ 
NULLE NM NE M UM MM MM 
ВВЕ E 0-13 | Loam------------ ICL, CL-ML] A-4, А-6] o | 100 195-100180-100170-95 | 25-40 | 5-15 
Ree 13-54|С1ау loam, sandylCL ЇА-6, A-7} 0 1 100 190-100|70-100165-85 | 30-45 | 10-20 
| clay loam, | l | | | | | 
| silty clay | | | | | | | | | 
| | loam. | | i | | | | | 
|54-60|Sandy loam, ICL, ML А-4, A-61 0 | 100 185- 100 5= 100135-85 | 15-40 NP-20 
| 1oam, loamy | SC, SL | | | | | | | 
| sand. | | | | | | | | | 
| i I i | | | | | | 
Hbez2csucceme--es mo 0-25 | Loam------------ ICL, CL-MLIA-4, A-6] 0 | 100 | 100 185-95 |60-70 | 25-35 | 5-15 
Ree 25-%0|5апду clay loam ICL? SC [ А-4, A-6] 0 | 100 | 100 180-90 135-55 | 30-40 10-20 
40-54|Shaley clay, ICH, MH 1А-4, A-6| 0 | 100 195-100190-100185-95 | 55-85 | 20-50 
| clay. | | | | | | | | | 
51-601 Weathered | --- | --- | —- | --- | --- | — | — | — | س‎ 
| bedrock. | ! | | ! | | | | 
| 
Reais | 0-11|Si1t loam------- ICL, LA-4, A-61 0 | 100 | 100 195-100170-100| 20-40 | 5-15 
Reliance | l | CL-ML, | | | | | | | | 
i ML | | | | | | | | 
11-27|Silty clay loam,|CL, CH lA-6, A-71 0 | 100 | 100 195-100185-100| 35-60 | 15-30 
| silty clay. [ | | | | | | | 
27-48|Silty clay loam, ICL lA-6, A-7} О | 100 | 100 Iu 100|70-100| 30-50 | 10-25 
| | silt loam. | | | | | | 
48-60|Stratified sand,|SP, SP-SM|A-1 | o |70-100150-90 lag 35 | 0-5 | --- | NP 
| | gravelly sand. | | | | | | | | 
RoD*, RoF#: | | | | | | | | | | | 
Ronson------------ | безше sandy loam |ML, SM, |А-2, un 0 | 100 | 100 d -85 js -55 | 15-30 | МР-10 
SC 
SM, [А-2, A-4} 0 | 100 | 100 160-85. |30-55 | 10-30 | NP-10 
| | | | 
| | | | 
| | | | 
| | | | 


13-25|Pine sandy loam, | МІ, 
| sandy loam, SC 
| loamy sand. 

25-60|Unweathered 
| bedrock. 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


T Classification Frag- Percentage passing 
Soil name and [Depth] USDA texture | Iments | Sieve number-- |Liquid | Plas- 
map symbol | I | Unified | AASHTO | > 3 | I [ I | limit | ticity 
I | | | |inches| 4 | 10 | HO | 200 | | index 
in | Pet | | Pet 
E | | | | | r | | | 
RoD*, RoF*: | | | | | | | | | | | 
Anselmo----------- | 0-6 |Fine sandy loam |SM, ML [А-4 | 0 | 100 | 100 190-100[50-65 | «20 | NP 
| 6-22 m sandy nl cin ML lA-4 | 0 | 100 | 100 n 100140-65 | <24 | NP 
loam. 
|22-60 Seas sandy loam,|SM, SP-SMlA-h, А-2 0 1100 | 100 165-100112-440 | «20 | NP 
| | loamy fine | | | | | 
| | sand, fine | | | | | | | | | 
l sand. | | | l | | | | | 
RtB*: | \ l | | | | | l 
Ronson------------ | 0-13|lFine sandy loam pi, SM, A-2, A-4| 0 | 100 100 6 0-85 | 15-30 | NP-10 
SC 
113-25|Fine sandy loam, IML, SM, |А-2, А-8] 0 | 100 | 100 160-85 130-55 | 15-30 | NP-10 
| sandy loam, | sc | | | i I l 
| | loamy sand. | | | | | | | | | 
125-60 | Unweathered { — --- | س‎ | --- --- | —— | --- | — | -- 
| | bedrock, | | | | | | | | | 
Tassel------------ | 0-17|Fine sandy loam IML, SM |A-4, A-2| 0 195-100190-100]70-95 130-65 | 20-35 | NP-7 
[17-60|Unweathered Eo — | --- | اس | --- | —- | س‎ | --- | — | -—- 
ЕИ К 
Saü---------------- | 0o-14|Silty clay, claylCH, MH {А-7 | 0 | 100 [95-100[90-100175-100| 50-100] 20-65 
Sansarc [14-60:|Unweathered ICH, MH [А-7 | o | 100 |95-100]90-100]85-100| 50-120[ 20-75 
і ! bedrock. | | | | | | | | | 
| | | | | | | | | | 
ScP-----~---------~ | 0-4 vey sandy {SM, lA-2, А-1| 0-5 155-90 140-75 130-60 |10-35 | <25 | NP-5 
Schamber l | loam, 1 SW-SM, | | | | | | l | 
| | | GM, | l | l | [ | | 
i | | GW-GM | | | | | | | | 
| 4-60|Gravelly sand, ISW, [А-1 | 0-15 130-60 115-35 | 5-20 | 0-10 | <25 | NP-5 
| | very gravelly | SW-SM, | | | | | | | l 
| | sandy 1оат, | Gu, | | | | | | | 
| | gravelly loamy | GW-GM | | | | | | I | 
| | sand. | | I | I | | | 
SmF# : | | | | | | | | | | | 
Simeon------------ | 12|Loamy fine sand |SM, SP-SM| A-2 | o 195-100190-100151-80 110-30 | --- | NP 
TE 60/1 Sand, coarse ISP, ЇА-1, о 190-100175-100|40-80 | 2-15 | --- | NP 
| | sand, loamy | SP-SM, | A-2, | | | | | | 
| | coarse sand. | SM | A-3 | | | | | | 
Manter------------ | 0-6 |Loamy fine sand |SM 14-2, | o  195-100175- TTE 85 115-45 --- | NP 
| 6-26|Fine sandy loam,|SM, ML, |А-2, 4) 0 195-100175-100150-85 130-55 | 15-25 | NP-5 
| | sandy loam. | CL-ML, | | | | | | | 
| | SM-SC | | I | | | | 
126- а Sane loam, | SM |A-2, | 0 195-100175-100140-85 |15-50 --- | NP 
| | loamy sand, | | А-5, | | | | | | 
| | fine sandy \ | А-1 | | | ! | | | 
| | loam. | | \ і | | | | | 
|41-60| Weathered | --- | — | — | wee | --- | —— | --- — | — 
| | bedrock. | | | | | I | 
Ronson------------ | 013 Fine sandy loam ms SM, je Sen 0 | 100 | 100 ore? [30405 | 15-30 | NP-10 
SC 
113-25 | Ріпе sandy loam, IML, SM, |А-2, A-4I 0 | 100 | 100 160-85 |30-55 | 15-30 | NP-10 
[ | sandy loam, 80 | | | | | | | 
| | loamy sand. | | I | | ] | | | 
125-60 | Unweathered | --- | — --- | --- | --- | --- | | -- | --- 
I | bedrock. | | | | | | | | ! 
SvF2# | l | | | | | | | | i 
Simeon------------ | 0-8 |Fine sand------- ]SM, SP-SM|A-2 | 0 |[95-100|90-100|]51-80 ]10-30 | --- | NP 
| 8-60|Sand, coarse |SP, ЇА-1, | 0 190-100 175-100[40-80 | 2-15 | --- | NP 
| | sand, loamy | SP-SM, | A-2, | | | | | l | 
| | coarse sand. | SM | А-3 | | | ! | | | 
Valentine--------- | 0-7 |Fine sand------- ISM, [А-2, A-31 0 | 100 | 100 170-100| 2-25 | --- | NP 
| | | sP-smM, | | | | | | | | 
| | | SP | | | | i | | | 
| T-60[Fine sand, loamy|SM, lA-2, A-3| 0 | 100 | 100 [95-100] 2-20 | --- | NP 
| | Гїпе вапа, | SP-SM, | [ | | | | { | 
I | 5Р | | | | | | | 1 
l l l | | | I | l | 


See footnote at end of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| Classification Frag- Percentage passing T | 
Soil name and Depth| USDA texture | ] Iments | sieve number-- {Liquid | Plas- 
map Symbol | | | Unified | AASHTO | > 3 | “| limit | ticity 
| | linches| 4 | 30 | 4d | 200 | | index 
In Pet І Pot 
= | | | | | | | Í I 
SwB*: | ! | | | | | | | | 
Simeon------------ 0-18|Loamy sand------ SM, SP-SM|A-2 | 0 [95-100190-100151-В0 110-30 | --- 1 NP 
|18-60| Sand, coarse ISP, 1А-1, | o 190-100175-100140-80 | 2-15 | --- | NP 
| sand, gravelly | SP-SM, | А-2, | | | | | | | 
| | coarse sand. | SM ! A-3 | | | | | | | 
Valentine--------- | 0-6 n oamy sand------ [SM SP- gos | 0 | 100 | 100 ا‎ 2-5 | --- | МР 
5М, 5Р ` 
| 6-60|Fine sand, loamy|SM, l4-2, А-3 О | 100 | 100 195-100! 2-20 | --- | NP 
| | fine sand. | SP-SM, | | | | | | | | 
| | | SP | | | | | | 
| | | | l | | | | | 
Тар---------------- | 0-13|Loamy fine sand, | SM lA-2, A-4] О 95- 100190- 100[50-85 [15-50 --- | NP 
Tassel | | fine sandy loam! | | | l f Lo | | 
113-60 |Unweathered | -- | —- | سد‎ --- | --- | --- --- --- 
| | bedrock. | { | | | | 
| | | ! ! | | | | | 
TdE*: | | | | | | | | ` 
Tassel------------ | 0o-11|PFine sandy loam IML, SM [A-4, A-2] 0 95-100|90-100|70-95 |30-65 20-35 NP-7 
[11-60 |Unweathered | -- | -- | س‎ === J --- [P | --- --- --- 
| bedrock. ! | | | | | | | 
Duda-------------- | 0-6 |Loamy fine sand [SM, SM-SClA-2 | 0 | 100 | 100 150-75 115-35 | <25 | NP-5 
| 6-39]Loamy fine sand, |SM, SM-SC|A-2 | o 100 | 100 [45-75 115-35 «25 NP-5 
| | loamy sand, | | | | | | | l | 
| | fine sand. | | | | | | T |р 
139-60 | Weathered | --- | --- | --- I --- [ --- | --- | --- | -- | -- 
| | bedrock. | 1 | | | | | | | 
| | | l | | | | | | 
TrG* | | | | | | | | | 
Tassel------------ | 0-18iLoamy fine sand,|SM А-2 | 0 195-100190-100150-75 [15-30 | --- | NP 
l fine sandy loam| l | | | | | | 
118-60| Unweathered | --- == [--- | --- | --- | س‎ --- | --- | wee 
| | bedrock. | | | | | | | | | 
| 
Ronson------------ | 0-9 de sandy loam I SM, А-2, A-4| 0 ! 100 | 100 à 0-85 |30-55 | 15-30 | NP-10 
SC 
| 9-35|Fine sandy loam, IML, SM, |А-2, А-4] 0 | 100 100 160-85 |30-55 | 15-30 | NP-10 
I | sandy loam. | sc | | I | 
|35-60|Unweathered | --- --- --- | --- --- |- |--- | — | د‎ 
ML. NE NN NE NE NONE 
Duda-------------- | 0-14|Sandy loam------ ISM, SM-SCIA-4, А-2| 0 | 100 | 100 160-70 |30-40 | 20-30 | NP-7 
|14-36|Loamy fine sand, |SM, SM-SC|A-2 0 | 100 100 145-75 |15-35 | «25 | NP-5 
| | loamy sand, | | | | | | l | 
| | fine запа. | | | | | | | | 
|36-60|Weathered | --- | --- | --- | --- | --- | - [| --- | — | سس‎ 
| | bedrock. | | \ | L 7 | | 
| | | | | | | | "sl | | 
Ти----------------- O-il|Fine sandy loam |ML, SM [А-4 0 | 100 | 100 185-100110-55 | 20-35 | NP-10 
Tuthill 11-27|Sandy clay loam,|CL, SC, ЇА-4, А-6] 0 | 100 I 100 |70- 90 {35-70 | 25-40 | 5-15 
| fine sandy | CL-ML, | | | | | | 1 ` | 
| loam, loam. | SM-SC | l | | | | | 
27-48| Loamy sand, |SM, SM-SC|A-2 | o | 100 |95-100|50-85 |15-30 | <25 | NP-5 
| loamy fine | | | | | | | 
| [ sand, fine | | | | | | | | | 
| sand. | | | | | | | 
|48-60|Weathered | --- | === | | --- | --- Í --- | — | --- | --- 
| | bedrock. | | | | | | | 
| l | | | | | 
VaF, Vaü----------- | 0-7 |Fine sand------- {SM, SP- |A-2, А-3} 0 | 100 | 100 |70-100] 2-25 | --- | NP 
Valentine | | SM, SP | | | | | | 
| 7-60|Fine sand, loamylSM, SP- |А-2, A-3| 0 100 1 100 |95-100| 2-20 | --- | NP 
| | fine sand. | SM, SP | | | | | | | 
| | 
p aa | 0-5 |Loamy fine sand ISM, SP- JA-2, A-3|] 0 | 100 | 100 195-1001 2-35 --— | NP 
Valentine | SM, SP | | | | | | | | 
| 5-60|Fine sand, loamylSM, SP- е es 0 | 100 | 100 на 2-20 | --- МР 
| 
! 1 ! | | 


| fine sand. ! SM, SP 
| 


See footnote at emd of table. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| [ Classification ae Percentage passing 
Soil name and |Depth| USDA texture | |ments sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 [ | limit | ticity 
| | | | linches| 4 | 10 | до | 200 | | index 
In Pet Pct 
| | | I | | | | | | 
VeF*: | | l | l | | | | | | 
Valentine---------| 0-9 |Fine sand------- ISM, [А-2, А-3] 0 100 | 100 |70-100| 2-25 | --- | NP 
| | | sP-SM, | | | | | | 1 | 
| і | SP | | | | | | | 
| 9-60|Fine sand, 1оату | SM, 1A-2, A-3] 0 | 100 | 100 [95-100] 2-20 | --- | NP 
| | fine sand. | SP-SM, | | | | | i і 
Ж Lt Vac E gap ll M 
Tassel------------ | 0-13]Fine sandy loam,|ML, SM lA-4, A-2] 0 195-100190-100170-95 130-70 | 20-35 | NP-7 
| | loam. | | | | | | | | 
113-60 | Unweathered | --- | --- | --- | -— | --- | |--- | --- | --- 
| | bedrock. | | l | | | | | 
| | | | | | l j | | | 
VdC*: | | | | l I | | | | 
Valentine--------- | 0-5 [Loamy fine sand |5М, la-2, A-3] 0 | 100 | 100 195-100] 2-35 | --- | NP 
| | | SP-SM, | | | | | | | | 
| | | SP | | | | | l | 
| 5-60|Fine sand, loamylSM, lA-2, А-31 0 | 100 | 100 [95-100] 2-20 | --- | NP 
| | fine sand. | SP-SM, | | | | | | | 
Ж Pt dic. fee, MN 
Valentine, | 0-5 |Loamy fine sand ISM, SP-SM|A-2, A-3| 0 | 100 | 100 195-100] 5-35 | <20 | NP 
clayey substratum| 5-40|Fine sand, loamylSM, |А-2, А-3| 0 | 100 | 100 ]90-100| 2-25 | «20 | NP 
| | fine sand, | SP-8M, | | | | | | | 
1 | | SP | | ! | | | 
Ba 6o iay, shaly ун pt | 0 | 100 [95100190505 70-90 | 50-70 | 30-45 
Wewela-----2------- | 0-7 [Loamy fine sand ISM, SM-SC|A-2 | o | 100 | 100 150-75 120-35 | <25 | NP-5 
! T- E loam, s CL, Hess кы 0 | 100 100 dde 35-T5 | 25-40 | NP-15 
loam. 
|22-26|Clay, shaly clay|CH, MH [А-7 | 0 | 100 195-100190-100|85-100| 55-85 | 20-50 
126-60 | Unweathered lon; MH 14-7 | 0 | 100 195-100190-100|85-100| 50-100| 20-65 
| | bedrock. | | | | | l 
| | | | | | | | | | 
VaF*: i ! | | l | | | | | 
Valentine--------- | 0-8 [Loamy fine sand ISM, lA-2, А-3] 0 | 100 | 100 195-100] 2-35 | --- | NP 
| | SP-SM, | | | | | | l 
| | | SP | 1 | | | | 
| 8-60|Pine sand, loamy|SM, lA-2, А-3] 0 | 100 100 195-100] 2-20 | --- | NP 
| sand. | SP-SM, | | | | 1 | 
| | SP | | | | | | 
| | | | | | | | 
Valentine, | 0-9 [Loamy fine sand |SM, SP-SM|A-2, A-3| 0 | 100 | 100 195-100| 5-35 | «420 | NP 
clayey substratum| 9-40|Fine sand, loamy | SM, | A-2, А-31 0 | 100 100 190-100] 2-25 | «20 | NP 
|| | fine sand. | SP-SM, | | | | | | 
| | SP | | | | | | 
pom am shaly clay|CH A-T | 0 | 100 отне | 50-70 | 30-45 
Wewela------------ | 0-18|Loamy fine sand |SM, SM-SClA-2 o | 100 | 100 150-75 120-35 | <25 | NP-5 
|18-23|Sandy clay loam |SC, CL |А—6 | 0 | 100 100 160-100|35-55 | 30-40 | 10-20 
1{23-4O|Clay, shaly clay|CH, MH A-7 0 | 100 195-100]90-100|85-100| 55-85 | 20-50 
140-60|Unweathered |CH, MH А-1 | 0 | 100 195-100190-100|85-100| 50-1001 20-65 
! | bedrock. | | | | | | | 
Ve, VeB, VeC------- | 0-18|Silty clay loam |CL, CH ЇА-6, А-7 0 ! 100 |95-100|90-100|85-100] 35-55 | 20-30 
Verdel so aad clay, ay cH n 0 | 100 а н о 50-70 | 27-45 
Vo----------------- | 0-36|Fine sandy loam ISM, SC, |А-% о | 100 | 100 |85-100]50-55 | 20-30 | NP-10 
Vetal | | ML, CL | | | | | 
136-60|Fine sandy loam,|SM, SC, |A-4, А-2| 0 | 100 | 100 160-95 |30-65 | 20-35 | NP-12 
| | very fine sandy| ML, CL | | | | | | | 
| | loam, loamy | | | | | l | 
| | fine sand. | j | | | | | | 
| | | | l | | | | 


See footnote at end of table. 


bedrock. 


-100190-1001 85-100 
| | 


212 Soil Survey 
TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
T Classification Frag- Percentage passing I 
Soil name and IDepth| USDA texture | [ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
| | | | linches| 4 1 10 | до | 200 | | index 
n Pct Pet 
l | | | | | 1 | | |7 
Vt, VtB, VtC------- | 0-35|Loam------------ IML, CL, IA-1 l o | 100 | 100 190-100]50-60 | 25-35 | 5-12 
Vetal | | | CL-ML | | l | | i | | 
134-541Fine sandy loam,|SM, SC, {A-4, А-2] 0 | 100 | 100 160-95 |30-65 | 20-35 | NP-12 
| | very fine sandyl ML, CL | | | 1 | і | | 
| | loam, loam. | | | | | | | | | 
154-60|Loamy fine sand,[SM, lA-2, A-31 0 | 100 | 100 [90-1001 2-25 | <20 | NP 
| | fine sand. | SP-SM, | | | | | | | | 
| | | SP I | | | | | | | 
| | | | | | | | | | | 
WeB, WeC----------- | 0-8 |Fine sandy loam IML, SM, |A-4 | o | 100 | 100 170-85 [540-55 | 15-30 | NP-10 
Wewela | | | CL-ML, | | | | | l | | 
| | | SM-sc | | | | | | | | 
| 8-16|Sandy clay loam |50, CL [А-6 | o | 100 | 100 160-100135-55 | 30-40 | 10-20 
|16-361Clay, shaly clay|CH, MH 14-7 о | 100 1|95-100|[90-100[85-100| 55-85 | 20-50 
ае |CH, MH үк | 0 | 100 [2° | 50-100| 20-65 
| | 
| | | l | | | | 


| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


TABLE 16 


Absence of an entry 


Entries under "Erosion factors--T" apply to the entire 


p" apply only to the surface layer. 


Entries under "Wind erodibility grou 
indicates that data were not available or were not estimated] 


[The symbol € means less than; > means more than. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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0.10-0.18 
0.15-0.17 
0.02-0.04 


2.0-20 
>20 


OaB-------------- 
O'Neill 


Low----------- 
Low----------- 


0.10-0.18 
0.15-0.17 
0.02-0.04 


2.0-20 
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>20 
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O'Neill 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


Depth 


Permea- |Available| Soil reaction| Shrink-swell 


bility | 


moion p ==6 


| factors | Wind 
potential | I lerodibility 
| 


| | [capacity | | K | i | mi 
n n/hr In/in pH 
in | pH 


RoD*, RoF*: 
Ronson---------- 


Anselmo--------- 


RtB*; 


Ronson---------- 


Schamber 


SmF*: 


Simeon---------- 


Ronson---------- 


SvF2*: 


SwB*: 


Simeon---------- 


Valentine 


Tassel 


TdE*: 


Tassel---------- 


TrG#: 


Tassel---------- 


Ronson---------- 


0-13 
13-25 
25-60 


0-6 
6-22 
22-60 


0-13 
13-25 
25-60 


0-17 
17-60 


0-14 
14-60 


0-4 
4-60 


2.0-6.0 |0.16-0.18 


>6.0  |0.03-0 


2.0-6.0 


2.0-20 
2.0-20 


See footnote at end of table. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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Soil Survey 


NP means nonplastic] 


TABLE 18.--ENGINEERING INDEX TEST DATA 
Grain-size distribution 


[Dashes indicate that data were not available. 
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TABLE 18.--ENGINEERING INDEX TEST DATA--Continued 
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TABLE 19.--CLASSIFICATION OF THE SOILS 


Soil name { Family or higher taxonomic class 


Fine, montmorillonitic (calcareous), mesic Vertic Fluvaquents 

Coarse-loamy, mixed, mesic Typic Haplustolls 

Sandy, mixed, mesic Mollic Fluvaquents 

Sandy, mixed, mesie Fluvaquentic Haplustolls 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Argiustolls 
` Coarse-loamy, mixed, mesic Fluventic Haplustolls 

Mixed, mesic Typic Ustipsamments 

Sandy, mixed, mesic Entic Haplustolls 

Mixed, mesic Aquic Ustipsamments 

Sandy, mixed, mesic Aquic Haplustolls 

Coarse-loamy, mixed, mesic Typie Argiustolls 

Sandy, mixed, mesic Typic Ustifluvents 

Mixed, mesic Aqulc Ustipsamments 

Fine-loamy over sandy or sandy-skeletal, mlxed, mesic Typic Arglustolls 

Coarse-silty, mixed (calcareous), mesic Ustic Torriorthents 

Fine, montmorillonitic, mesic Vertic Ustochrepts 

Sandy, mixed, mesic Typic Haplaquolls 

Coarse-loamy, mixed, mesic Aridic Argiustolls 

Loamy, mixed (calcareous), mesic, shallow Typic Ustorthents 

Sandy, mixed, mesic Mollic Fluvaquents 

Sandy-skeletal, mixed, mesic Entic Haplustolls 

Coarse-loamy, mixed (calcareous), mesic Typic Ustifluvents 

Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Haplustolls 

Fine, montmorillonitic, mesic Pachic Argiustolls 

Coarse-loamy, mixed, mesic Fluvaquentic Haplustolls 

Fine-silty, mixed, mesic Typic Argiustolls 

Fine-loamy, mixed, mesic Typic Argiustolls 

Fine, montmorillonitic, mesic Typic Argiustolls 

Coarse-loamy, mixed, mesic Entic Haplustolls 

Clayey, montmorillonitic (calcareous), mesic, shallow Typic Ustorthents 

Sandy-skeletal, mixed, mesic Ustic Torriorthents 

Mixed, mesic Typic Ustipsamments 

Loamy, mixed (calcareous), mesic, shallow Ustic Torriorthents 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aridic Argiustolls 

Mixed, mesic Typic Ustipsamments 

Fine, montmorillonitic, mesic Vertic Haplustolls 

Coarse-loamy, mixed, mesic Pachic Haplustolls 

Fine-loamy, mixed, mesic Typic Argiustolls 
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*The soil is a taxadjunct to the series. See text for a description of those characteristics of the soil 
that are outside the range of the series. 


*U.S, GOVERNMENT PRINTING OFFICE: 1980-299-338/29 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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DOMINANTLY SANDY AND LOAMY SOILS ON EOLIAN AND RESIDUAL 
UPLANDS 


Valentine- Tassel association: Deep and shallow, gently sloping to steep, ex- 
cessively drained and well drained sandy soils that formed in windblown material 
or in residuum of sandstone 


Manter- Valentine association: Deep, nearly level to moderately steep, exces- 
sively drained and well drained sandy soils that formed in windblown material 


Tassel- Duda-Ronson association: Shallow and moderately deep, nearly level 
to moderately steep, well drained loamy and sandy soils that formed in windblown 
material or in residuum of sandstone 


Wewela-Valentine- Anselmo association: Moderately deep and deep, nearly 
level to steep, well drained and excessively drained loamy and sandy soils that 
formed in windblown material or in residuum of shale 


Anselmo-Labu association: Deep and moderately deep, gently sloping to steep, 
well drained loamy and clayey soils that formed in windblown material or in 
residuum of shale 


Valentine association: Deep, gently rolling to hilly, excessively drained 
sandy soils that formed in windblown material 


DOMINANTLY SANDY AND LOAMY SOILS IN BROAD UPLAND VALLEYS 


Ipage-Loup-Ord association: Deep, nearly level and very gently sloping, mod- 
erately well drained to very poorly drained sandy and loamy soils that formed 
in windblown and alluvial material 


DOMINANTLY SANDY, LOAMY, AND SILTY SOILS ON BREAKS TO THE 
NIOBRARA RIVER VALLEY 


Tassel—Mariaville—Ronson association: Shallow and moderately deep, steep 
and very steep, well drained sandy, loamy, and silty soils that formed in 
residuum of sandstone and siltstone 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


"E 


T. 32 N 


SOIL LEGEND * 


GREGORY 


ir 
6 


Ë 


ie 


# = 


et 
E Aves 
huy 


4 


cane 
R. 21 W. 
| ROCK R. 19 w 
DOMINANTLY LOAMY SOILS UNDERLAIN BY SAND AND GRAVEL; ON 
UPLANDS 


excessively drained loamy soils that are shallow or moderately deep over sand 
and gravel; these soils formed in loamy and loesslike material 


Jansen-Brocksburg-O'Neill association: Nearly level to gently sloping, well 
drained loamy soils that are moderately deep over sand and gravel; these soils 
formed in loamy and loesslike material 


DOMINANTLY CLAYEY SOILS ON RESIDUAL UPLANDS 


Labu-Sansarc association: Moderately deep and shallow, strongly sloping to 
very steep, well drained clayey soils that formed in residuum of shale 


DOMINANTLY SANDY, LOAMY, AND SILTY SOILS ON FLOOD PLAINS AND 
TERRACES 


Inavale-Cass- Verdel association: Deep, nearly level to strongly sloping, 
well drained and somewhat excessively drained sandy, loamy, and silty soils 
that formed in deposits of alluvial and colluvial material 


DOMINANTLY LOAMY AND SILTY SOILS ON EOLIAN AND RESIDUAL 
UPLANDS 


Vetal-Holt association: Deep and moderately deep, nearly level to strongly 
Sloping, well drained loamy soils that formed in loess and loamy material or 
in residuum of sandstone 


Reliance-Ree-Jansen association: Nearly level to gently sloping, well 
drained silty and loamy soils that are deep or moderately deep over sand and 
gravel; these soils formed in silty loesslike material and loamy material 


Meadin—Jansen—O'Neill association: Nearly level to steep, well drained and 
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* The texture given in the legend headings is that of the surface layer of the 
major soils. 
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INDEX TO MAP SHEETS 
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SYMBOL 


SOIL LEGEND 


Map symbols consist of a combination of letters or of letters and numbers. The first capital letter 
is the initial one of the soil name. The lowercase letter that follows separates map units having 
names that begin with the same letter, except that it does not separate sloping or eroded phases. 
The second capital letter indicates the class of slope. Symbols without a slope letter are for nearly 
level soils. A final number of 2 indicates that the soil is eroded. 


NAME 


Albaton Variant clay, 0 to 2 percent slopes 
Anselmo loamy fine sand, 0 to 3 percent slopes 
Anselmo fine sandy loam, 0 to 2 percent slopes 
Anselmo fine sandy loam, 2 to 6 percent slopes 
Barney fine sandy loam, 0 to 2 percent slopes 

Boel fine sandy loam, 0 to 2 percent slopes 
Brocksburg loam, 0 to 1 percent slopes 

Cass loam, 0 to 2 percent slopes 

Cass loam, channeled, 0 to 3 percent slopes 

Duda loamy fine sand, 0 to 3 percent slopes 

Duda loamy fine sand, 3 to 6 percent slopes 
Dunday loamy fine sand, 0 to 3 percent slopes 
Dunday—Duda loamy fine sands, 0 to 3 percent slopes 
Els fine sand, 0 to 2 percent slopes 

Elsmere loamy fine sand, 0 to 2 percent slopes 
Holt fine sandy loam, 0 to 2 percent slopes 

Holt fine sandy loam, 2 to 6 percent slopes 
Holt—Tassel fine sandy loams, 3 to 6 percent slopes 
Holt-Tassel fine sandy loams, 6 to 11 percent slopes 
Inavale fine sand, 3 to 11 percent slopes 

Inavale fine sand, channeled, 0 to 3 percent slopes 
Inavale loamy fine sand, 0 to 3 percent slopes 
Ipage loamy fine sand, 0 to 3 percent slopes 
Jansen fine sandy loam, 0 to 2 percent slopes 
Jansen loam, to 2 percent slopes 

Jansen loam, 2 to 6 percent slopes 

Jansen—Meadin loams, 0 to 3 percent slopes 

Labu silty clay, 6 to 11 percent slopes 
Labu-Sansarc silty clays, 11 to 30 percent slopes 
Loup fine sandy loam, 0 to 2 percent slopes 

Loup fine sandy loam, wet, 0 to 2 percent slopes 
Manter loamy fine sand, 0 to 3 percent slopes 
Manter loamy fine sand, 3 to 6 percent slopes 
Manter fine sandy loam, 2 to 6 percent slopes 
Mariaville—Keota silt loams, 15 to 60 percent slopes 
Marlake loamy fine sand, 0 to 1 percent slopes 
Meadin gravelly sandy loam, 3 to 30 percent slopes 
Munjor fine sandy loam, 0 to 2 percent slopes 
O'Neill loamy fine sand, 0 to 3 percent slopes 
O'Neill fine sandy loam, 0 to 2 percent Slopes 
O'Neill fine sandy loam, 2 to 6 percent slopes 


SYMBOL 
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NAME 


O'Neill fine sandy loam, 6 to 9 percent slopes 
O'Neill-Meadin fine sandy loams, 0 to 3 percent slopes 
O'Neill-Valentine complex, 1 to 9 percent slopes 

Onita silt loam, 0 to 1 percent slopes 

Ord—Loup fine sandy loams, 0 to 2 percent slopes 

Paka fine sandy loam, 0 to 2 percent slopes 

Paka loam, 0 to 1 percent slopes 

Paka loam, 1 to 3 percent slopes 

Paka-Mariaville loams, 3 to 6 percent slopes 
Paka-Mariaville loams, 11 to 30 percent slopes 

Ree loam, 1 to 3 percent slopes 

Ree loam, clayey substratum, 0 to 2 percent slopes 
Reliance silt loam, 2 to 6 percent slopes 
Ronson-Anselmo fine sandy loams, 6 to 9 percent slopes 
Ronson-Anselmo fine sandy loams, 9 to 30 percent slopes 
Ronson- Tasse! fine sandy loams, 0 to 3 percent slopes 
Sansarc silty clay, 20 to 40 percent slopes 

Schamber gravelly sandy loam, 11 to 30 percent slopes 
Simeon—Manter—Ronson complex, 6 to 17 percent slopes 
Simeon—Valentine fine sands, 6 to 17 percent slopes, eroded 
Simeon- Valentine loamy sands, 0 to 3 percent slopes 
Tassel loamy fine sand, 3 to 30 percent slopes 
Tassel—Duda complex, 3 to 15 percent slopes 
Tassel—Ronson—Duda complex, 15 to 70 percent slopes 
Tuthill fine sandy loam, 0 to 2 percent slopes 

Valentine fine sand, rolling 

Valentine fine sand, hilly 

Valentine loamy fine sand, gently rolling 
Valentine—Tasse! complex, rolling 

Valentine—Wewela loamy fine sands, 3 to 6 percent slopes 
Valentine—Wewela loamy fine sands, 6 to 30 percent slopes 
Verdel silty clay loam, 0 to 1 percent slopes 

Verdel silty clay loam, 1 to 3 percent slopes 

Verdel silty clay loam, 3 to 6 percent slopes 

Vetal fine sandy loam, 0 to 2 percent slopes 

Vetal loam, 0 to 1 percent slopes 

Vetal loam, 1 to 3 percent slopes 

Vetal loam, 3 to 6 percent slopes 

Wewela fine sandy loam, 0 to 3 percent slopes 

Wewela fine sandy loam, 3 to 6 percent slopes 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 


Minor civil division 


Reservation (national forest or park, 


state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 


cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 

ROADS 

Divided (median shown 

if scale permits) 

Other roads 

Trail 
ROAD EMBLEMS & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 


Church 


School š 
Indian 
Mound 
Indian mound (label) FX 


Tower 
Located object (label) © 
Tank (label) 

Wells, oil or gas 


Windmill 


PN Kitchen midden 
Ld " 


[Davis Airstrip Н — | 


A- 4 
L 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


CeA 


ESCARPMENTS 


Bedrock vyvvvY VY Y vY Y YY Y YYYYYY 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Water facility 


Quarzite boulders 
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This map is compiled on 1976 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
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